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Strongly disordered systems in the many-body localized (MBL) phase can exhibit ground state
order in highly excited eigenstates. The interplay between localization, symmetry, and topology has
led to the characterization of a broad landscape of MBL phases ranging from spin glasses and time
crystals to symmetry protected topological phases. Understanding the nature of phase transitions
between these different forms of eigenstate order remains an essential open question. Here, we
conjecture that no direct transition between distinct MBL orders can occur; rather, a thermal phase
always intervenes. Motivated by recent advances in Rydberg-atom-based quantum simulation, we
propose an experimental protocol where the intervening thermal phase can be diagnosed via the
dynamics of local observables.
Traditionally, the classification of phases of matter
has focused on systems at or near thermal equilibrium.
Many-body localization (MBL) offers an alternative to
this paradigm [1–6]. In particular, owing to the presence
of strong disorder, MBL phases are characterized by their
failure to thermalize [7–10]. This dynamical property im-
poses strong constraints on the structure of eigenstates;
namely, that they exhibit area-law entanglement and can
be described as the ground state of quasi-local Hamilto-
nians [11, 12]. Perhaps the most striking consequence
is that such systems can exhibit order – previously re-
stricted to the ground state – throughout their entire
many-body spectrum [12–17]. This offers a particularly
tantalizing prospect for near-term quantum simulators:
The ability to observe phenomena, such as coherent topo-
logical edge modes, without the need to cool to the many-
body ground state [18–22].
The presence of eigenstate order in the many-body lo-
calized phase also raises a more fundamental question:
What is the nature of phase transitions between different
types of MBL order? This question highlights a delicate
balance between the properties of localization and phase
transitions. On the one hand, the stability of MBL is
contingent upon the existence of an extensive number of
quasi-local conserved quantities (“`-bits”) [11, 23]. On
the other hand, the correlation length at a second-order
phase transition diverges [24]. Understanding and char-
acterizing this interplay remains an outstanding chal-
lenge. Indeed, while certain studies suggest the pres-
ence of a direct transition between distinct MBL phases
[16, 20, 25–28], others have found signatures of delocal-
ization at the transition [29, 30].
In this Letter, we conjecture that any transition
between distinct MBL phases is invariably forbidden
and that an intervening thermal phase always emerges
(Fig. 1a). This conjecture is motivated by an extensive
numerical study of three classes of MBL transitions: (i) a
symmetry-breaking transition, (ii) a symmetry-protected
topological (SPT) transition, and (iii) a discrete time
crystalline transition (in a Floquet system). By sys-
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FIG. 1. (a) Phase diagram of the symmetry breaking model,
Eqn. 1, as a function of WJ/Wh and interaction strength WV .
For all numerically accessible WV , we observe a finite width
thermal region between the two different MBL phases (PM
and SG). At WV = 0, the system is non-interacting and ex-
hibits a critical point at WJ/Wh = 1 (red point). (b) Phase
diagram as a function of a symmetry breaking field Γ and
WJ/Wh for WV = 0.3. With increasing Γ, the size of the
thermal region decreases until the system remain localized
for all WJ/Wh. (inset) Schematic of the full phase diagram
as a function of WJ/Wh, WV and Γ.
tematically constructing the various phase diagrams, we
show that an intervening ergodic region emerges for all
numerically-accessible interaction strengths. Moreover,
we demonstrate that this emergent ergodicity is inti-
mately tied to the presence of a phase transition; a
disorder-less, symmetry-breaking field suppresses the in-
tervening ergodic phase. In addition to numerics, we
analyze two instabilities which could induce thermaliza-
tion near the putative transition: (i) the proliferation of
two-body resonances [2, 31, 32] and (ii) the run-away of
avalanches [33, 34]. We find that the latter is marginal.
Finally, we propose and analyze an experimental plat-
form capable of directly exploring the emergence of er-
godicity at the transition between MBL phases. Our
proposal is motivated by recent advances in Rydberg-
dressed, neutral-atom quantum simulators [35–42]; we
demonstrate that the phase diagram depicted in Fig. 1
can be directly probed via quench dynamics of local ob-
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2FIG. 2. (a-d) Characterization of the symmetry breaking model, Eqn. 1, for WV = 0.7. (a) For WJ/Wh & 10, χ increases
with system size evincing the SG nature of the phase. In the PM phase, χ approaches a finite constant, albeit exhibiting
two distinct behaviors (inset). (b) 〈r〉-ratio as a function of WJ/Wh reveals an intervening thermal phase surrounded by two
localized phases. The dash-dotted [dashed] line corresponds to the GOE [Poisson] expectation. (c) The half-chain entanglement
entropy SL/2 increases with system size for intermediate WJ/Wh, in agreement with the expected thermal volume-law. In the
two localized phases, SL/2 saturates to different values, highlighting the distinct nature of the underlying eigenstate order. (d)
The variance of SL/2 exhibits two distinct peaks in agreement with the presence of two distinct transitions. (e)[(f)] SL/2 for
the SPT [DTC] model of Eqn. 2 [Eqn. 3] also demonstrates the presence of an intervening thermal phase. Each data point
corresponds to averaging over at least 103 disorder realizations.
servables within experimental decoherence time-scales.
Let us start by considering the paradigmatic example
of a disordered one dimensional spin chain, which hosts
two distinct MBL phases:
H =
∑
i
Jiσ
z
i σ
z
i+1 +
∑
i
hiσ
x
i +
∑
i
Vi(σ
x
i σ
x
i+1 + σ
z
i σ
z
i+2),
(1)
where ~σ are Pauli operators and all coupling strengths
are disordered, with Ji ∈ [−WJ ,WJ ], hi ∈ [−Wh,Wh],
and Vi ∈ [−WV ,WV ] [43]. We choose to work with the
normalization
√
WJWh = 1 and perform extensive ex-
act diagonalization studies up to system size L = 16
[44]. In the absence of Vi, the system reduces to the non-
interacting, Anderson localized limit and for sufficiently
strong disorder (in Ji and hi), this localization persists
in the presence of interactions.
The Hamiltonian (Eqn. 1) exhibits a Z2 symmetry cor-
responding to a global spin-flip, G =
∏
i σ
x
i . In the many-
body localized regime, two distinct forms of eigenstate
order emerge with respect to the breaking of this symme-
try. For Wh  WJ ,WV , the transverse field dominates
and the system is in the MBL paramagnetic (PM) phase.
The conserved `-bits simply correspond to dressed ver-
sions of the physical σxi operators. For WJ  Wh,WV ,
the Ising interaction dominates and the eigenstates cor-
respond to “cat states” of spin configurations in the zˆ
direction. Physical states break the associated Z2 sym-
metry, the `-bits are dressed versions of σzi σ
z
i+1, and the
system is in the so-called MBL spin-glass (SG) phase
[13, 16].
These two types of eigenstate order can be dis-
tinguished via the Edwards-Anderson order parameter
which probes the presence of long-range Ising correla-
tions in eigenstates |n〉, χ = ⟪L−1∑i,j 〈n|σzi σzj |n〉2⟫,
where ⟪· · ·⟫ denotes averaging over disorder realizations
[16, 28]. In the SG phase, this order parameter scales ex-
tensively with system size, χ ∝ L, while in the PM phase,
it approaches a constant O(1) value. Fixing WV = 0.7,
χ exhibits a clear transition from PM to SG as one tunes
the ratio of WJ/Wh (Fig. 2a). The finite-size flow of χ is
consistent with the presence of a single critical point at
WJ = 3.2,Wh = 0.32 (WJ/Wh ≈ 10).
However, thermalization diagnostics tell a different
story. In particular, we compute the 〈r〉-ratio, a mea-
sure of the rigidity of the many-body spectrum: 〈r〉 =⟪min{δn, δn+1}/max{δn, δn+1}⟫, where δn = En+1−En,
En is the n
th eigenenergy and averaging is also done
across the entire many-body spectrum [45, 46]. In the
MBL phase, energy levels exhibit Poisson statistics with
〈r〉 ≈ 0.39, while in the ergodic phase, level repulsion
leads to the GOE expectation 〈r〉 ≈ 0.53 [4, 6, 47]. Un-
3like χ, which exhibits a single transition, the 〈r〉-ratio
exhibits two distinct critical points, each characterized
by its own finite-size flow (Fig. 2b). This demarcates
three distinct phases: two many-body localized phases
(for WJ/Wh . 0.1 and WJ/Wh & 10) separated by an
intervening thermal phase. Interestingly, the location of
the thermal-MBL transition at WJ/Wh ≈ 10 matches
the location of the spin-glass transition observed via χ.
The fact that an additional thermal-MBL transition is
observed in the 〈r〉-ratio, but not in χ, suggests that the
PM regime has slightly more structure.
In order to further probe this structure, we turn to the
half-chain entanglement entropy, SL/2 = −Tr[ρs log(ρs)],
where ρs = Tri≤L/2[|n〉 〈n|]. The behavior of SL/2, illus-
trated in Fig. 2c, allows us to clearly distinguish three
phases: the MBL paramagnet, the thermal paramagnet,
and the MBL spin-glass. For WJ/Wh  0.1, the eigen-
states are close to product states and the entanglement
entropy SL/2 is independent of L, consistent with a local-
ized paramagnet. Near WJ/Wh ≈ 1, SL/2 increases with
system size, approaching (L log 2− 1)/2, consistent with
a thermal paramagnet. Finally, for WJ/Wh  10, the
half-chain entanglement again becomes independent of L
and, for very large WJ/Wh, approaches log 2, consistent
with the cat-state-nature of eigenstates in the MBL SG
phase.
A few remarks are in order. First, the variance of
SL/2 provides a complementary diagnostic to confirm
the presence of two distinct thermal-MBL transitions
(Fig. 2d). Indeed, one observes two well-separated peaks
in var(SL/2), whose locations are consistent with the
transitions found in the 〈r〉-ratio. Second, although χ
only scales with system size in the SG phase, one expects
its behavior to be qualitatively different in the MBL ver-
sus thermal paramagnet. In particular, in the MBL para-
magnet, the `-bits have a small overlap with σzi σ
z
j and
one expects χ > 1; meanwhile, in the thermal paramag-
net (at infinite temperature) one expects χ → 1 rapidly
with increasing system size. This is indeed borne out by
the numerics, as shown in the inset of Fig. 2a.
Diagnostics in hand, we now construct the full phase
diagram as a function of WV and WJ/Wh (Fig. 1a).
Even for the smallest interaction strengths accessible,
WV ∼ 0.07, one observes a finite width region where
the 〈r〉-ratio increases with system size [44]. Although
clearly indicative of a thermal intrusion, it is possible that
our analysis underestimates the size of the intervening
ergodic phase [48–50]. Extrapolating toward WV = 0,
our phase diagram suggests the presence of a finite-width
thermal region between the two MBL phases, which ter-
minates at the non-interacting critical point (Fig. 1a).
In order to verify that the presence of a phase transi-
tion is indeed responsible for the intervening ergodic re-
gion, one can explicitly break the Z2 symmetry in Eqn. 1.
We do so by adding a disorder-less, on-site longitudinal
field, Γ
∑
i σ
z
i . Despite the fact that the field is uni-
 <latexit sha1_base64="tMTJfVqvBAQZ5rXnrntk87WpeRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7A e0oUy2m3bp7ibsboQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Xtys7u3v5B9fCoreNUEdoiMY9VN0RNOZO0ZZjhtJsoiiLktBNObnO/80SVZrF8NNOEBgJHkkWMoLFSp3+HQmBlUK15dW8Od5X4BalBgeag+tUfxiQVVBrCUeue7yUmyF AZRjidVfqppgmSCY5oz1KJguogm587c8+sMnSjWNmSxp2rvycyFFpPRWg7BZqxXvZy8T+vl5roOsiYTFJDJVksilLumtjNf3eHTFFi+NQSJIrZW10yRoXE2ITyEPzll1dJ+6Lue3X/4bLWuCniKMMJnMI5+HAFDbiHJrSAwASe4RXenMR5cd6dj0VrySlmjuEPnM 8fjECPCQ==</latexit><latexit sha1_base64="tMTJfVqvBAQZ5rXnrntk87WpeRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7A e0oUy2m3bp7ibsboQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Xtys7u3v5B9fCoreNUEdoiMY9VN0RNOZO0ZZjhtJsoiiLktBNObnO/80SVZrF8NNOEBgJHkkWMoLFSp3+HQmBlUK15dW8Od5X4BalBgeag+tUfxiQVVBrCUeue7yUmyF AZRjidVfqppgmSCY5oz1KJguogm587c8+sMnSjWNmSxp2rvycyFFpPRWg7BZqxXvZy8T+vl5roOsiYTFJDJVksilLumtjNf3eHTFFi+NQSJIrZW10yRoXE2ITyEPzll1dJ+6Lue3X/4bLWuCniKMMJnMI5+HAFDbiHJrSAwASe4RXenMR5cd6dj0VrySlmjuEPnM 8fjECPCQ==</latexit><latexit sha1_base64="tMTJfVqvBAQZ5rXnrntk87WpeRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7A e0oUy2m3bp7ibsboQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Xtys7u3v5B9fCoreNUEdoiMY9VN0RNOZO0ZZjhtJsoiiLktBNObnO/80SVZrF8NNOEBgJHkkWMoLFSp3+HQmBlUK15dW8Od5X4BalBgeag+tUfxiQVVBrCUeue7yUmyF AZRjidVfqppgmSCY5oz1KJguogm587c8+sMnSjWNmSxp2rvycyFFpPRWg7BZqxXvZy8T+vl5roOsiYTFJDJVksilLumtjNf3eHTFFi+NQSJIrZW10yRoXE2ITyEPzll1dJ+6Lue3X/4bLWuCniKMMJnMI5+HAFDbiHJrSAwASe4RXenMR5cd6dj0VrySlmjuEPnM 8fjECPCQ==</latexit><latexit sha1_base64="tMTJfVqvBAQZ5rXnrntk87WpeRU=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6LHoQY8V7A e0oUy2m3bp7ibsboQS+iO8eFDEq7/Hm//GTZuDtj4YeLw3w8y8MOFMG8/7dkpr6xubW+Xtys7u3v5B9fCoreNUEdoiMY9VN0RNOZO0ZZjhtJsoiiLktBNObnO/80SVZrF8NNOEBgJHkkWMoLFSp3+HQmBlUK15dW8Od5X4BalBgeag+tUfxiQVVBrCUeue7yUmyF AZRjidVfqppgmSCY5oz1KJguogm587c8+sMnSjWNmSxp2rvycyFFpPRWg7BZqxXvZy8T+vl5roOsiYTFJDJVksilLumtjNf3eHTFFi+NQSJIrZW10yRoXE2ITyEPzll1dJ+6Lue3X/4bLWuCniKMMJnMI5+HAFDbiHJrSAwASe4RXenMR5cd6dj0VrySlmjuEPnM 8fjECPCQ==</latexit>WJ/Wh
<latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jm u2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKpp iM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit><latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jm u2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKpp iM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit><latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jm u2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKpp iM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit><latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jm u2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKpp iM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit>
hr
i
<latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit>
WJ/Wh
<latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jmu2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9 GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKppiM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95 wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit><latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jmu2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9 GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKppiM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95 wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit><latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jmu2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9 GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKppiM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95 wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit><latexit sha1_base64="0WWiGch1BU/7P6S0teHN4xBoNaw=">AAAB73icbVBNS8NAEJ3Ur1q/oh69LBbBU01E0GPRi3iqYJtCG8Jmu2mXbjZxdyOU0D/hxYMiXv073vw3btoctPXBwOO9 GWbmhSlnSjvOt1VZWV1b36hu1ra2d3b37P2DjkoySWibJDyR3RArypmgbc00p91UUhyHnHrh+KbwvScqFUvEg56k1I/xULCIEayN1PWCuzMvGNUCu+40nBnQMnFLUocSrcD+6g8SksVUaMKxUj3XSbWfY6kZ4XRa62eKppiM8ZD2DBU4psrPZ/dO0YlRBihKpCmh0Uz9PZHjWKlJHJrOGOuRWvQK8T+vl+noys+ZSDNNBZkvijKOdIKK59GASUo0nxiCiWTmVkRGWGKiTURFCO7iy8ukc95 wnYZ7f1FvXpdxVOEIjuEUXLiEJtxCC9pAgMMzvMKb9Wi9WO/Wx7y1YpUzh/AH1ucPx8uPIQ==</latexit>
hr
i
<latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit>
  = 0
<latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5R M5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRt Rxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9FYrZM5PrKxxIfZJrtjz9qX525U=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCoZN7oRBBe6rGAf2A7 lTpppQ5PMkGSEUvov3LhQxJ/kzn9j+lho64HAxzkJuffEmRTWUfodFDY2t7Z3irulvfL+wWHlqNy0aW4Yb7BUpqYdo+VSaN5wwknezgxHFUveike3s7z1zI0VqX5044xHCgdaJIKh89ZT9w6VQnJNaK9SpTU6F1mHcAlVWKreq3x1+ynLFdeOSbS2E9LMRRM0TjDJp6VubnmGb IQD3vGoUXEbTeYTT8mZd/okSY0/2pG5+/vFBJW1YxX7mwrd0K5mM/O/rJO75CqaCJ3ljmu2+CjJJXEpma1P+sJw5uTYAzIj/KyEDdEgc76kki8hXF15HZoXtZDWwgcKRTiBUziHEC7hBu6hDg1goOEF3uA9sMFr8LGoqxAsezuGPwo+fwDIBo5u</latexit><latexit sha1_base64="9FYrZM5PrKxxIfZJrtjz9qX525U=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCoZN7oRBBe6rGAf2A7 lTpppQ5PMkGSEUvov3LhQxJ/kzn9j+lho64HAxzkJuffEmRTWUfodFDY2t7Z3irulvfL+wWHlqNy0aW4Yb7BUpqYdo+VSaN5wwknezgxHFUveike3s7z1zI0VqX5044xHCgdaJIKh89ZT9w6VQnJNaK9SpTU6F1mHcAlVWKreq3x1+ynLFdeOSbS2E9LMRRM0TjDJp6VubnmGb IQD3vGoUXEbTeYTT8mZd/okSY0/2pG5+/vFBJW1YxX7mwrd0K5mM/O/rJO75CqaCJ3ljmu2+CjJJXEpma1P+sJw5uTYAzIj/KyEDdEgc76kki8hXF15HZoXtZDWwgcKRTiBUziHEC7hBu6hDg1goOEF3uA9sMFr8LGoqxAsezuGPwo+fwDIBo5u</latexit><latexit sha1_base64="xpLSyoIzTqOV7EmUqqpqQbpfyns=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stBGCFlpGMDGYHGF us5cs2d07dveEEPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMi1LBjfX9b6+wsrq2vlHcLG1t7+zulfcPmibJNGUNmohEtyI0THDFGpZbwVqpZigjwR6i4fXUf3hi2vBE3dtRykKJfcVjTtE66bFzg1IiuSR+t1zxq/4MZJkEOalAjnq3/NXpJTSTTFkq0Jh24Kc2HKO2nAo2KXUyw 1KkQ+yztqMKJTPheHbxhJw4pUfiRLtSlszU3xNjlMaMZOQ6JdqBWfSm4n9eO7PxRTjmKs0sU3S+KM4EsQmZvk96XDNqxcgRpJq7WwkdoEZqXUglF0Kw+PIyaZ5VA78a3PmV2lUeRxGO4BhOIYBzqMEt1KEBFBQ8wyu8ecZ78d69j3lrwctnDuEPvM8f+KiPxg==</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5R M5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRt Rxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="9FYrZM5PrKxxIfZJrtjz9qX525U=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCoZN7oRBBe6rGAf2A7 lTpppQ5PMkGSEUvov3LhQxJ/kzn9j+lho64HAxzkJuffEmRTWUfodFDY2t7Z3irulvfL+wWHlqNy0aW4Yb7BUpqYdo+VSaN5wwknezgxHFUveike3s7z1zI0VqX5044xHCgdaJIKh89ZT9w6VQnJNaK9SpTU6F1mHcAlVWKreq3x1+ynLFdeOSbS2E9LMRRM0TjDJp6VubnmGb IQD3vGoUXEbTeYTT8mZd/okSY0/2pG5+/vFBJW1YxX7mwrd0K5mM/O/rJO75CqaCJ3ljmu2+CjJJXEpma1P+sJw5uTYAzIj/KyEDdEgc76kki8hXF15HZoXtZDWwgcKRTiBUziHEC7hBu6hDg1goOEF3uA9sMFr8LGoqxAsezuGPwo+fwDIBo5u</latexit><latexit sha1_base64="9FYrZM5PrKxxIfZJrtjz9qX525U=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCoZN7oRBBe6rGAf2A7 lTpppQ5PMkGSEUvov3LhQxJ/kzn9j+lho64HAxzkJuffEmRTWUfodFDY2t7Z3irulvfL+wWHlqNy0aW4Yb7BUpqYdo+VSaN5wwknezgxHFUveike3s7z1zI0VqX5044xHCgdaJIKh89ZT9w6VQnJNaK9SpTU6F1mHcAlVWKreq3x1+ynLFdeOSbS2E9LMRRM0TjDJp6VubnmGb IQD3vGoUXEbTeYTT8mZd/okSY0/2pG5+/vFBJW1YxX7mwrd0K5mM/O/rJO75CqaCJ3ljmu2+CjJJXEpma1P+sJw5uTYAzIj/KyEDdEgc76kki8hXF15HZoXtZDWwgcKRTiBUziHEC7hBu6hDg1goOEF3uA9sMFr8LGoqxAsezuGPwo+fwDIBo5u</latexit><latexit sha1_base64="xpLSyoIzTqOV7EmUqqpqQbpfyns=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stBGCFlpGMDGYHGF us5cs2d07dveEEPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMi1LBjfX9b6+wsrq2vlHcLG1t7+zulfcPmibJNGUNmohEtyI0THDFGpZbwVqpZigjwR6i4fXUf3hi2vBE3dtRykKJfcVjTtE66bFzg1IiuSR+t1zxq/4MZJkEOalAjnq3/NXpJTSTTFkq0Jh24Kc2HKO2nAo2KXUyw 1KkQ+yztqMKJTPheHbxhJw4pUfiRLtSlszU3xNjlMaMZOQ6JdqBWfSm4n9eO7PxRTjmKs0sU3S+KM4EsQmZvk96XDNqxcgRpJq7WwkdoEZqXUglF0Kw+PIyaZ5VA78a3PmV2lUeRxGO4BhOIYBzqMEt1KEBFBQ8wyu8ecZ78d69j3lrwctnDuEPvM8f+KiPxg==</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit><latexit sha1_base64="K3cyEPdYzwUeK+iFJd2qrLYOs7k=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EGPEcwDkyX 0TmaTITOzy8ysEEL+wosHRbz6N978GyePgyYWNBRV3XR3Rangxvr+t5dbWV1b38hvFra2d3b3ivsHdZNkmrIaTUSimxEaJrhiNcutYM1UM5SRYI1ocDPxG09MG56oBztMWSixp3jMKVonPbZvUUokV8TvFEt+2Z+CLJNgTkowR7VT/Gp3E5pJpiwVaEwr8FMbjlBbTgUbF9qZY SnSAfZYy1GFkplwNL14TE6c0iVxol0pS6bq74kRSmOGMnKdEm3fLHoT8T+vldn4MhxxlWaWKTpbFGeC2IRM3iddrhm1YugIUs3drYT2USO1LqSCCyFYfHmZ1M/KgV8O7s9Llet5HHk4gmM4hQAuoAJ3UIUaUFDwDK/w5hnvxXv3PmatOW8+cwh/4H3+APnoj8o=</latexit>
  = 2<latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZ CO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXU z7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ZLasl7vUEn7YBqh5BH72pC/Kr0w=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCoz3eimILjQZQX 7wHYod9JMG5pkhiQjlKH/wo0LRfxJ7vw3po+Fth4IfJyTkHtPlApurO9/e4Wt7Z3dveJ+6aB8eHRcOSm3TZJpylo0EYnuRmiY4Iq1LLeCdVPNUEaCdaLJ7TzvPDNteKIe7TRlocSR4jGnaJ311L9DKZE0SH1Qqfo1fyGyCcEKqrBSc1D56g8TmkmmLBVoTC/wUxvmq C2ngs1K/cywFOkER6znUKFkJswXE8/IhXOGJE60O8qShfv7RY7SmKmM3E2JdmzWs7n5X9bLbHwd5lylmWWKLj+KM0FsQubrkyHXjFoxdYBUczcroWPUSK0rqeRKCNZX3oR2vRb4teDBhyKcwTlcQgBXcAP30IQWUFDwAm/w7hnv1ftY1lXwVr2dwh95nz/K+I5w</l atexit><latexit sha1_base64="ZLasl7vUEn7YBqh5BH72pC/Kr0w=">AAAB5nicbZBLSwMxFIXv1FetVatbN8EiuCoz3eimILjQZQX 7wHYod9JMG5pkhiQjlKH/wo0LRfxJ7vw3po+Fth4IfJyTkHtPlApurO9/e4Wt7Z3dveJ+6aB8eHRcOSm3TZJpylo0EYnuRmiY4Iq1LLeCdVPNUEaCdaLJ7TzvPDNteKIe7TRlocSR4jGnaJ311L9DKZE0SH1Qqfo1fyGyCcEKqrBSc1D56g8TmkmmLBVoTC/wUxvmq C2ngs1K/cywFOkER6znUKFkJswXE8/IhXOGJE60O8qShfv7RY7SmKmM3E2JdmzWs7n5X9bLbHwd5lylmWWKLj+KM0FsQubrkyHXjFoxdYBUczcroWPUSK0rqeRKCNZX3oR2vRb4teDBhyKcwTlcQgBXcAP30IQWUFDwAm/w7hnv1ftY1lXwVr2dwh95nz/K+I5w</l atexit><latexit sha1_base64="YoeKFpjnGeGXmq+qFIpqE7DGVoI=">AAAB8XicbVA9SwNBEJ2LXzF+RS1tFoNgFe7SaCMELbSMYD4 wOcLcZpMs2d07dveEEPIvbCwUsfXf2Plv3CRXaOKDgcd7M8zMixLBjfX9by+3tr6xuZXfLuzs7u0fFA+PGiZONWV1GotYtyI0THDF6pZbwVqJZigjwZrR6GbmN5+YNjxWD3acsFDiQPE+p2id9Ni5RSmRXJFKt1jyy/4cZJUEGSlBhlq3+NXpxTSVTFkq0Jh24Cc2n KC2nAo2LXRSwxKkIxywtqMKJTPhZH7xlJw5pUf6sXalLJmrvycmKI0Zy8h1SrRDs+zNxP+8dmr7l+GEqyS1TNHFon4qiI3J7H3S45pRK8aOINXc3UroEDVS60IquBCC5ZdXSaNSDvxycO+XqtdZHHk4gVM4hwAuoAp3UIM6UFDwDK/w5hnvxXv3PhatOS+bOYY/8D5 /APuwj8g=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit><latexit sha1_base64="eacqCV8y5g8cQr7j9KTmw0+q+Ig=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBA8hd0g6EUIetBjBPP AZAm9k0kyZGZ2mZkVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3RYngxvr+t7eyura+sZnbym/v7O7tFw4O6yZONWU1GotYNyM0THDFapZbwZqJZigjwRrR8GbqN56YNjxWD3aUsFBiX/Eep2id9Ni+RSmRXJFyp1D0S/4MZJkEGSlChmqn8NXuxjSVTFkq0JhW4Cc2H KO2nAo2ybdTwxKkQ+yzlqMKJTPheHbxhJw6pUt6sXalLJmpvyfGKI0Zych1SrQDs+hNxf+8Vmp7l+GYqyS1TNH5ol4qiI3J9H3S5ZpRK0aOINXc3UroADVS60LKuxCCxZeXSb1cCvxScH9erFxnceTgGE7gDAK4gArcQRVqQEHBM7zCm2e8F+/d+5i3rnjZzBH8gff 5A/zwj8w=</latexit>
(a) (b)
FIG. 3. (a) 〈r〉-ratio as a function of WJ/Wh at WV =
0.3 in the presence of an explicit symmetry breaking field
Γ = 2. The dash-dotted [dashed] line corresponds to the
GOE [Poisson] expectation. Unlike the symmetry respecting
case (Γ = 0, inset), the system remains localized for all val-
ues of WJ/Wh. (b) Within the thermal region (here with
WJ/Wh = 1), an increasing symmetry-breaking field drives
the system towards localization. Each data point corresponds
to averaging over at least 3 · 102 disorder realizations.
form, it causes the 〈r〉-ratio to systematically decrease
(Figs. 3a,b), and for a sufficiently large symmetry break-
ing field, all finite-size flow tends toward localization.
This allows us to construct the phase diagram in the
presence of finite Γ, as depicted in Fig. 1b.
To understand the generality of an emergent ergodic
region between many-body localized phases, we now
consider two additional types of MBL transitions: a
symmetry-protected topological (SPT) transition and a
discrete time-crystalline (DTC) transition. The Hamil-
tonian of the SPT model is given by [51]:
HSPT =
∑
i
Jiσ
z
i−1σ
x
i σ
z
i+1 +
∑
i
hiσ
x
i
+
∑
i
Vi(σ
x
i σ
x
i+1 + σ
z
i−1σ
y
i σ
y
i+1σ
z
i+2) ,
(2)
with Ji ∈ [−WJ ,WJ ], hi ∈ [−Wh,Wh], and Vi ∈
[−WV ,WV ]. HSPT exhibits a Z2 × Z2 symmetry, which
gives rise to an MBL SPT (Haldane) phase for WJ 
Wh,WV and a topologically-trivial MBL phase for WJ 
Wh,WV [15, 18]. For the DTC model, we consider a stro-
boscopic Floquet system:
HF (t) =
{∑
i Jiσ
z
i σ
z
i+1 + hiσ
x
i + Viσ
z
i t ∈ [0, T/2)
− piT
∑
i σ
x
i t ∈ [T/2, T )
(3)
where Ji ∈ [0.5, 1.5], T = 2, hi ∈ [0, h] and Vi ∈ [0, 2V ].
When h  1, the Floquet system spontaneously breaks
time-translation symmetry and is in the so-called DTC
phase, while for h 1, the system is in a Floquet para-
magnetic phase [20, 21, 29]. We analyze each of these
models using the four diagnostics previously described:
(i) the order parameter, (ii) the 〈r〉-ratio, (iii) the half-
chain entanglement, and (iv) the variance, var(SL/2). We
4observe the same qualitative behavior for both transi-
tions across all diagnostics: An intervening ergodic phase
emerges which terminates at the non-interacting critical
point. This is illustrated in Figs. 2e,f for both the SPT
model and the DTC model using SL/2; all additional data
for the different diagnostics can be found in the supple-
mental material [44]. We further analyze the finite-size
effects arising from small couplings [44], which we believe
underlie previous numerical observations of apparent di-
rect transitions [20, 26–28].
Experimental Realization.—Motivated by recent ad-
vances in the characterization and control of Rydberg
states, we propose an experimental protocol to di-
rectly explore the emergence of ergodicity between MBL
phases. Our protocol is most naturally implemented in
one dimensional chains of either alkali or alkaline-earth
atoms [35–42]. To be specific, we consider 87Rb with
an effective spin-1/2 encoded in hyperfine states: |↓〉 =
|F = 1,mF = −1〉 and |↑〉 = |F = 2,mF = −2〉. Re-
cent experiments have demonstrated the ability to gen-
erate strong interactions via either Rydberg-dressing in
an optical lattice (where atoms are typically spaced by
∼ 0.5 µm) or via Rydberg-blockade in a tweezer array
(where atoms are typically spaced by ∼ 3 µm) [35–42].
Focusing on the optical lattice setup, dressing enables
the generation of tunable, long-range soft-core Ising in-
teractions, HZZ =
∑
i,j Jijσ
z
i σ
z
j , with a spatial profile
that interpolates between a constant at short distances
(determined by the blockade radius) and a 1/r6 van der
Waals tail.
A particularly simple implementation of a PM-SG
Hamiltonian (closely related to Eqn. 1) is to alternate
time evolution under HZZ and HX =
∑
i hiσ
x
i , with the
latter being implemented via a two-photon Raman tran-
sition (Fig. 4a). In the high frequency limit, the dynamics
are governed by an effective Hamiltonian:
Heff =
τ1
τ1 + τ2
∑
i
hiσ
x
i +
τ2
τ1 + τ2
∑
ij
Jijσ
z
i σ
z
j , (4)
where HX is applied for time τ1, HZZ is applied for
time τ2, and the Floquet frequency ω = 2pi/(τ1 + τ2) 
hi, Jij . This latter inequality ensures that both Flo-
quet heating and higher-order corrections to Heff can be
safely neglected on experimentally relevant time-scales
[44, 52, 53]. Note that unlike the DTC model (Eqn. 3),
here Floquet engineering is being used to emulate a static
MBL PM-SG Hamiltonian [54].
A few remarks are in order. First, by applying the
Rydberg dressing to only one of the two hyperfine states
(Fig. 4a), an additional longitudinal field HZ ∝ σzi is
naturally generated. To restore the Z2 symmetry, one
can exactly cancel this field by embedding a spin echo
into the Floquet sequence (Fig. 4b). In addition, vary-
ing the spacing between the echo pi-pulses (Fig. 4b) di-
rectly controls the degree of cancellation, enabling one
FIG. 4. (a) Schematic of the proposed experimental protocol.
Within an optical lattice, neutral atoms are prepared along
two adjacent diagonals (i.e. with a gas microscope), defining
a zig-zag spin chain configuration. Dressing with a Rydberg
state |r〉 leads to HZZ +HZ , while a two-photon Raman tran-
sition mediated by an excited state |e〉 leads to HX . (b) By
combining rapid spin echo pulses with Floquet evolution un-
der HX and HZZ +HZ , one can engineer Heff (Eqn. 4). (c-e)
Dynamics of σxL/2 (blue) and σ
z
L/2−1σ
z
L/2 (red) under Heff
starting with initial states |ψx〉 and |ψzz〉, respectively. Dif-
ferent panels correspond to representative behaviors for the
three distinct phases (tuned via h). (f) The height of the late-
time plateau distinguishes between the three phases. Each
data point corresponds to averaging over at least 102 disorder
realizations.
to experimentally probe the effect of an explicit symme-
try breaking field. Second, although our prior analysis
has focused on eigenstate properties, these are inaccessi-
ble to experiment. Fortunately, as we will demonstrate,
the phase diagram can also be characterized via the dy-
namics of local observables. The intuition behind this is
simple: observables that overlap with an `-bit exhibit a
plateau at late times.
To investigate this behavior, we use Krylov subspace
methods [55–58] to numerically simulate the dynam-
ics of Heff with τ1 = τ2 = 1, Ji,i+1 ∈ [−1,−3],
Ji,i+2 = 0.6Ji,i+1 and hi ∈ [h, 3h]. We note that the
ratio of the nearest- to next-nearest-neighbor coupling
strength is chosen based upon the experimentally mea-
sured Rydberg-dressing-interaction profile and a 1D zig-
zag chain geometry (Fig. 4a) [37, 59, 60].
For system sizes up to L = 20, we compute the dy-
namics of initial states |ψx〉 and |ψzz〉 [61]; both states
are easily preparable in experiment, close to zero energy
density, and chosen such that 〈ψx|σxL/2 |ψx〉 = 1 and
〈ψzz|σzL/2−1σzL/2 |ψzz〉 = 1. Starting with |ψx〉 as our ini-
tial state and large h, we observe that 〈σxL/2(t)〉 plateaus
5to a finite value at late-times, indicating the system is in
the MBL PM phase (Fig. 4c). Analogously, for |ψzz〉 and
small h, we observe that 〈σzL/2−1(t)σzL/2(t)〉 plateaus to a
finite value at late-times, indicating the system is in the
MBL SG phase (Fig. 4e). For h ∼ 1, both observables
decay to zero, indicating the system is the thermal phase
(Fig. 4d). The plateau value of the two observables as
a function of h clearly identifies the intervening ergodic
region (Fig. 4f).
To ensure that one can observe the intervening ther-
mal phase within experimental coherence times, we now
estimate the time-scales necessary to carry out our proto-
col. Previous experiments using Rydberg dressing have
demonstrated coherence times T2 ∼ 1 ms, with near-
est neighbor couplings Ji,i+1 ∼ (2pi) × 13 kHz and a
microwave-induced pi-pulse duration ∼ 25 µs [37]. Taken
together, this leads to an estimate of ∼ 55 µs for the
Floquet period (Fig. 4b). Crucially, within T2 (i.e.∼ 20
Floquet cycles), all observables approach their late-time
plateaus [44].
Discussion and outlook.—We conclude by discussing
previous analytical results and how they may shed light
on the origins of the intervening thermal phase. In
the absence of interactions, the Hamiltonian transitions
we consider all fall into infinite-randomness universality
classes characterized by both a divergent single-particle
density of states (DOS, D(ε) ∼ |ε log3 ε|−1 near zero
single-particle energy ε) and single-particle orbitals with
diverging mean and typical localization lengths (ξmean ∼
| log2 ε| and ξtyp ∼ | log ε| respectively) [62–65]. These
divergences suggest that two-body resonances might di-
rectly destabilize MBL upon the introduction of interac-
tions; however, a simple counting of resonances in typical
blocks does not produce such an instability: In a block of
length l, there are lN(ε) “active” single particle orbitals
with ξtyp(ε) ≥ l, where N(ε) =
∫ ε
dε′ D(ε′) is the inte-
grated DOS [32, 44, 66]. These orbitals overlap in real
space and are thus susceptible to participating in pertur-
bative two-body resonances. A perturbative instability
of the localized state arises if lN diverges as ε→ 0; even
for arbitrarily small interactions, a large network of reso-
nant pairs can be found at low enough energy. Using the
DOS and localization lengths of the infinite-randomness
transition, we find lN ∼ 1/| log ε| which vanishes slowly
as ε→ 0.
Alternatively, one might consider the susceptibility to
‘avalanches’ due to rare thermal bubbles induced by the
interactions [33, 67, 68]. For a system with a distribu-
tion of localization lengths, it has recently been shown
that the average localization length controls this insta-
bility [34]: for ξ > 2/ log 2, thermal bubbles avalanche.
However, this is within a model where the orbitals have a
single localization center. Near the infinite-randomness
transition, the orbitals have two centers whose separa-
tion is controlled by ξmean but whose overlap onto a pu-
tative thermal bubble is controlled by ξtyp. Thus, while
ξmean diverges logarithmically, the more appropriate ξtyp
remains finite and this criterion does not produce an ab-
solute instability [44]. We highlight that it is only a log-
arithmic correction which causes the convergence of the
average localization length; unaccounted channels might
provide an additional logarithm leading to an absolute
avalanche instability. We leave this to future work.
Finally, let us note that the direct numerical obser-
vation of avalanche instabilities remains extremely chal-
lenging [33, 69]; the presence of a robust intervening ther-
mal region in our study suggests that an alternate mech-
anism might be at the heart of our observations.
Note added: During the completion of this work, we
became aware of complementary work on the presence of
intervening thermal phases between MBL transitions [70]
which will appear in the same arXiv posting.
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ADDITIONAL NUMERICAL DATA FOR ORDER PARAMETERS, LEVEL STATISTICS, AND
ENTANGLEMENT
Symmetry-Breaking Model
In the main text, we employed the order parameter χ, the 〈r〉-ratio, the half-chain entanglement SL/2, and the
variance of the entanglement var(SL/2) to diagnose the phase diagram of the symmetry breaking model (Eqn. 1) and
reveal the existence of an intervening thermal phase. In this section, we provide additional data for these quantities
at a variety of interaction strengths WV ∈ {0.07, 0.1, 0.3, 0.5} (Fig. S1) to complement the data shown at WV = 0.7
in Fig. 2(a-d) of the main text.
We note that across all WV , signatures of the intervening thermal phase remain present. In the case of the 〈r〉-ratio
and SL/2 (shown in the middle two columns of Fig. S1), this signature manifests itself in a distinct change in finite
size flow around WJ/Wh = 1. However, we comment that, at low interactions, due to both the small width of the
intervening thermal phase and finite-size limitations [1–3], the thermal phase cannot be resolved in certain numerical
probes. For example, at WV = 0.1, the double peak structure of the variance of entanglement disappears; this is due
to the fact that the width of these peaks (at the system sizes accessible) exceeds the width of the intervening thermal
phase. We remark that we see evidence of the intervening thermal phase to interaction strengths down to WV = 0.07
(See Fig. S2). However, in this parameter regime, we are limited by strong finite size effects and as such conventional
methods for extracting critical points (e.g. finite-size scaling) are not feasible.
We conclude this section by demonstrating that all results for this model are independent of the parameterization
FIG. S1. The order parameter χ, the 〈r〉-ratio, the half-chain entanglement SL/2, and the variance of the entanglement var(SL/2)
as a function of WJ/Wh for the model of Eqn. 1 of the main text. From the top row to the bottom, the interaction strengths
are chosen to bess WV ∈ {0.1, 0.3, 0.5} (from left to right). For panels depicting the 〈r〉-ratio, the dash-dotted [dashed] line
corresponds to the GOE [Poisson] expectation. A minimum of 3 · 102 disorder averages are performed for each quantity.
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FIG. S2. 〈r〉-ratio as a function of the tuning parameter WJ/Wh at low-interaction WV = 0.07. The dash-dotted [dashed] line
corresponds to GOE [Poisson] value. Zooming into the region around criticality (inset), one can see evidence for an intervening
thermal phase—at the largest system size considered (L = 16) and around WJ/Wh = 1, the 〈r〉 begins increasing toward the
thermal value, suggesting a flow toward the thermal value. A minimum of 103 disorder realizations were averaged over for the
L = 12, 14 curves and 102 disorder realizations were averaged over for the L = 16 curve.
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FIG. S3. 〈r〉-ratio as a function of h for the model of Eqn. S1. The dash-dotted [dashed] line corresponds to the GOE [Poisson]
expectation. From left to right, the panels show the 〈r〉-ratio at V = 0.1, 0.3, and 0.5. Observe that the behavior of the 〈r〉-ratio
is qualitatively the same for this parameterization as it is for the parameterization in the main text. A minimum of 5 · 102
disorder realizations were averaged over for the L = 8, 10 curves and 20 disorder averages were performed for the L = 12 curve.
and interactions chosen. Focusing on the behavior of the 〈r〉-ratio, we consider the model:
H =
∑
i
Jiσ
z
i σ
z
i+1 +
∑
i
hiσ
x
i +
∑
i
Viσ
z
i σ
z
i+2 (S1)
with fixed strength of the Ising coupling Ji ∈ [1/2, 3/2], a variable transverse field hi ∈ [Wh/2, 3Wh/2] and interaction
strength Vi ∈ [WV /2, 3WV /2]. Indeed, the observed behavior (Fig. S3) exhibits the same finite width thermal region
as the model in main text (Fig. 1, Fig. 2b, and Fig. S1). Unlike the model considered in the main text, Eqn. (S1) is
not self-dual under the Kramers-Wannier map (σxi → σzi σzi+1, σzi →
∏
j<i σ
x
i ) which takes WJ/Wh → Wh/WJ and
maps between the MBL SG and the MBL PM phases. As such, the intervening thermal phase need not be centered
at WJ/Wh = 1.
Characterizing Finite-Size Effects
In the main text, we commented on the severity of finite-size effects in exact diagonalization numerics performed
with either weak interaction strength or disorder distributions strongly peaked at zero. In this section, we expand
this discussion by focusing on a single-parameter family of disorder distributions that emerge in the context of strong
disorder RG [4, 5].
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<latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit><latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit><latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit><latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit>
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<latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit><latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit><latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit><latexit sha1_base64="3gVGeD4DdqkDiZJixoSTDYq/nDU=">AAAB7XicbVBNS8NAEJ34WetX1aOXxSJ4KkkveiyK4LGC/YA2lM120q7dbMLuRgih/8GLB0W8+n+8+W/ctjlo64OBx3szzMwLEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5mfmdJ1Sax/LBZAn6ER1JHnJGjZXatxLVKBtUqm7NnYOsEq8gVSjQHFS++sOYpRFKwwTVuue5ifFzqgxnAqflfqoxoWxCR9izVNIItZ/Pr52Sc6sMSRgrW9KQufp7IqeR1lkU2M6ImrFe9mbif14vNeGVn3OZpAYlWywKU0FMTGavkyFXyIzILKFMcXsrYWOqKDM2oLINwVt+eZW06zXPrXn39WrjuoijBKdwBhfgwSU04A6a0AIGj/AMr/DmxM6L8+58LFrXnGLmBP7A+fwBlrCPHg==</latexit>
W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit>
W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/aeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48 t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue 5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58 LFsLTj5zCn/gfP4AtDWM2w==</latexit>
W
<latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/ae U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeL w3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR 5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9K Qhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6b tVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/ae U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeL w3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR 5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9K Qhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6b tVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/ae U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeL w3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR 5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9K Qhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6b tVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit><latexit sha1_base64="o/0FzsBL3RYmF5/CyyQl+AT/ae U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeL w3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR 5CFn1Fip2RmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9K Qhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6b tVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AtDWM2w==</latexit>
hri <latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit>
hri <latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit>
Level Spacing
<latexit sha1_base64="onp9UF/phhTiewsI2hj11sfg2jI=">AAAB9HicbVA9T8MwEL3wWcpXgZHFokJiqpIuMFawMDAUQT+kNqoc99JadZxgO5WqqL+DhQGEWPkxbPwb3D YDtDzppKf37uy7FySCa+O6387a+sbm1nZhp7i7t39wWDo6buo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW2NUmsfy0UwS9CM6kDzkjBor+Xc4RkEeEsq4HPRKZbfizkFWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgdNiN9Vonx7RAXYslTRC7Wfzpafk3Cp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDKz7hMUoOSLT4KU0FMTGYJkD5X yIyYWEKZ4nZXwoZUUWZsTkUbgrd88ippViueW/Huq+XadR5HAU7hDC7Ag0uowS3UoQEMnuAZXuHNGTsvzrvzsWhdc/KZE/gD5/MHZseR1w==</latexit><latexit sha1_base64="onp9UF/phhTiewsI2hj11sfg2jI=">AAAB9HicbVA9T8MwEL3wWcpXgZHFokJiqpIuMFawMDAUQT+kNqoc99JadZxgO5WqqL+DhQGEWPkxbPwb3D YDtDzppKf37uy7FySCa+O6387a+sbm1nZhp7i7t39wWDo6buo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW2NUmsfy0UwS9CM6kDzkjBor+Xc4RkEeEsq4HPRKZbfizkFWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgdNiN9Vonx7RAXYslTRC7Wfzpafk3Cp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDKz7hMUoOSLT4KU0FMTGYJkD5X yIyYWEKZ4nZXwoZUUWZsTkUbgrd88ippViueW/Huq+XadR5HAU7hDC7Ag0uowS3UoQEMnuAZXuHNGTsvzrvzsWhdc/KZE/gD5/MHZseR1w==</latexit><latexit sha1_base64="onp9UF/phhTiewsI2hj11sfg2jI=">AAAB9HicbVA9T8MwEL3wWcpXgZHFokJiqpIuMFawMDAUQT+kNqoc99JadZxgO5WqqL+DhQGEWPkxbPwb3D YDtDzppKf37uy7FySCa+O6387a+sbm1nZhp7i7t39wWDo6buo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW2NUmsfy0UwS9CM6kDzkjBor+Xc4RkEeEsq4HPRKZbfizkFWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgdNiN9Vonx7RAXYslTRC7Wfzpafk3Cp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDKz7hMUoOSLT4KU0FMTGYJkD5X yIyYWEKZ4nZXwoZUUWZsTkUbgrd88ippViueW/Huq+XadR5HAU7hDC7Ag0uowS3UoQEMnuAZXuHNGTsvzrvzsWhdc/KZE/gD5/MHZseR1w==</latexit><latexit sha1_base64="onp9UF/phhTiewsI2hj11sfg2jI=">AAAB9HicbVA9T8MwEL3wWcpXgZHFokJiqpIuMFawMDAUQT+kNqoc99JadZxgO5WqqL+DhQGEWPkxbPwb3D YDtDzppKf37uy7FySCa+O6387a+sbm1nZhp7i7t39wWDo6buo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDPzW2NUmsfy0UwS9CM6kDzkjBor+Xc4RkEeEsq4HPRKZbfizkFWiZeTMuSo90pf3X7M0gilYYJq3fHcxPgZVYYzgdNiN9Vonx7RAXYslTRC7Wfzpafk3Cp9EsbKljRkrv6eyGik9SQKbGdEzVAvezPxP6+TmvDKz7hMUoOSLT4KU0FMTGYJkD5X yIyYWEKZ4nZXwoZUUWZsTkUbgrd88ippViueW/Huq+XadR5HAU7hDC7Ag0uowS3UoQEMnuAZXuHNGTsvzrvzsWhdc/KZE/gD5/MHZseR1w==</latexit>
Minimum Coupling
<latexit sha1_base64="a74AEiP7zr7Z+RaHU4EsugEohAA=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAbBU9jNRY/BXLwIEcwDkiXMTibJkHksM7OBsORPvHhQxKt/4s2/cZ LsQRMLGoqqbrq74oQzY4Pg2ytsbe/s7hX3SweHR8cn/ulZy6hUE9okiivdibGhnEnatMxy2kk0xSLmtB1P6gu/PaXaMCWf7CyhkcAjyYaMYOukvu8/MMlEKlBdpW6fHPX9clAJlkCbJMxJGXI0+v5Xb6BIKqi0hGNjumGQ2CjD2jLC6bzUSw1NMJngEe06KrGgJsqWl8/RlVMGaKi0K2nRUv09kWFhzEzErlNgOzbr3kL8z+umdngbZUwmqaWSrBYNU46sQosY 0IBpSiyfOYKJZu5WRMZYY2JdWCUXQrj+8iZpVSthUAkfq+XaXR5HES7gEq4hhBuowT00oAkEpvAMr/DmZd6L9+59rFoLXj5zDn/gff4AdLiThg==</latexit><latexit sha1_base64="a74AEiP7zr7Z+RaHU4EsugEohAA=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAbBU9jNRY/BXLwIEcwDkiXMTibJkHksM7OBsORPvHhQxKt/4s2/cZ LsQRMLGoqqbrq74oQzY4Pg2ytsbe/s7hX3SweHR8cn/ulZy6hUE9okiivdibGhnEnatMxy2kk0xSLmtB1P6gu/PaXaMCWf7CyhkcAjyYaMYOukvu8/MMlEKlBdpW6fHPX9clAJlkCbJMxJGXI0+v5Xb6BIKqi0hGNjumGQ2CjD2jLC6bzUSw1NMJngEe06KrGgJsqWl8/RlVMGaKi0K2nRUv09kWFhzEzErlNgOzbr3kL8z+umdngbZUwmqaWSrBYNU46sQosY 0IBpSiyfOYKJZu5WRMZYY2JdWCUXQrj+8iZpVSthUAkfq+XaXR5HES7gEq4hhBuowT00oAkEpvAMr/DmZd6L9+59rFoLXj5zDn/gff4AdLiThg==</latexit><latexit sha1_base64="a74AEiP7zr7Z+RaHU4EsugEohAA=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAbBU9jNRY/BXLwIEcwDkiXMTibJkHksM7OBsORPvHhQxKt/4s2/cZ LsQRMLGoqqbrq74oQzY4Pg2ytsbe/s7hX3SweHR8cn/ulZy6hUE9okiivdibGhnEnatMxy2kk0xSLmtB1P6gu/PaXaMCWf7CyhkcAjyYaMYOukvu8/MMlEKlBdpW6fHPX9clAJlkCbJMxJGXI0+v5Xb6BIKqi0hGNjumGQ2CjD2jLC6bzUSw1NMJngEe06KrGgJsqWl8/RlVMGaKi0K2nRUv09kWFhzEzErlNgOzbr3kL8z+umdngbZUwmqaWSrBYNU46sQosY 0IBpSiyfOYKJZu5WRMZYY2JdWCUXQrj+8iZpVSthUAkfq+XaXR5HES7gEq4hhBuowT00oAkEpvAMr/DmZd6L9+59rFoLXj5zDn/gff4AdLiThg==</latexit><latexit sha1_base64="a74AEiP7zr7Z+RaHU4EsugEohAA=">AAAB+XicbVDLSgNBEOyNrxhfqx69DAbBU9jNRY/BXLwIEcwDkiXMTibJkHksM7OBsORPvHhQxKt/4s2/cZ LsQRMLGoqqbrq74oQzY4Pg2ytsbe/s7hX3SweHR8cn/ulZy6hUE9okiivdibGhnEnatMxy2kk0xSLmtB1P6gu/PaXaMCWf7CyhkcAjyYaMYOukvu8/MMlEKlBdpW6fHPX9clAJlkCbJMxJGXI0+v5Xb6BIKqi0hGNjumGQ2CjD2jLC6bzUSw1NMJngEe06KrGgJsqWl8/RlVMGaKi0K2nRUv09kWFhzEzErlNgOzbr3kL8z+umdngbZUwmqaWSrBYNU46sQosY 0IBpSiyfOYKJZu5WRMZYY2JdWCUXQrj+8iZpVSthUAkfq+XaXR5HES7gEq4hhBuowT00oAkEpvAMr/DmZd6L9+59rFoLXj5zDn/gff4AdLiThg==</latexit>
L = 8
<latexit sha1_base64="RrdzsQ0uI+JmDvWtmRSqch7Uc8Q=">AAAB7Hi cbVA9SwNBEJ2LXzF+RS1tFoNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+MmuUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/ 6B8eNTUSaYY+iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84owaK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qggl VhjOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3FoO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK21sJG1JF mbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63EEDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit><latexit sha1_base64="RrdzsQ0uI+JmDvWtmRSqch7Uc8Q=">AAAB7Hi cbVA9SwNBEJ2LXzF+RS1tFoNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+MmuUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/ 6B8eNTUSaYY+iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84owaK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qggl VhjOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3FoO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK21sJG1JF mbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63EEDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit><latexit sha1_base64="RrdzsQ0uI+JmDvWtmRSqch7Uc8Q=">AAAB7Hi cbVA9SwNBEJ2LXzF+RS1tFoNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+MmuUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/ 6B8eNTUSaYY+iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84owaK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qggl VhjOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3FoO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK21sJG1JF mbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63EEDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit><latexit sha1_base64="RrdzsQ0uI+JmDvWtmRSqch7Uc8Q=">AAAB7Hi cbVA9SwNBEJ2LXzF+RS1tFoNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+MmuUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/ 6B8eNTUSaYY+iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84owaK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qggl VhjOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3FoO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK21sJG1JF mbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63EEDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit>
L = 10
<latexit sha1_base64="QAo2CS34YpCUL/JARTPgUJc35XM=">AAAB7Xic bVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+ X9g6ZRqaasQZVQuh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTmreoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW 04Fm5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1xkTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0SHRhFo XUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AAKj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit><latexit sha1_base64="QAo2CS34YpCUL/JARTPgUJc35XM=">AAAB7Xic bVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+ X9g6ZRqaasQZVQuh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTmreoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW 04Fm5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1xkTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0SHRhFo XUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AAKj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit><latexit sha1_base64="QAo2CS34YpCUL/JARTPgUJc35XM=">AAAB7Xic bVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+ X9g6ZRqaasQZVQuh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTmreoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW 04Fm5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1xkTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0SHRhFo XUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AAKj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit><latexit sha1_base64="QAo2CS34YpCUL/JARTPgUJc35XM=">AAAB7Xic bVBNSwMxEJ2tX7V+VT16CRbBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+ X9g6ZRqaasQZVQuh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTmreoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW 04Fm5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1xkTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0SHRhFo XUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AAKj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit>
L = 12<latexit sha1_base64="/C3drutG2syK0ZbEI4+7h564HbM=">AAAB7X icbVBNSwMxEJ31s9avqkcvwSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d 3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDG dLCf2CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFoxdoR Qzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</latexit><latexit sha1_base64="/C3drutG2syK0ZbEI4+7h564HbM=">AAAB7X icbVBNSwMxEJ31s9avqkcvwSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d 3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDG dLCf2CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFoxdoR Qzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</latexit><latexit sha1_base64="/C3drutG2syK0ZbEI4+7h564HbM=">AAAB7X icbVBNSwMxEJ31s9avqkcvwSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d 3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDG dLCf2CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFoxdoR Qzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</latexit><latexit sha1_base64="/C3drutG2syK0ZbEI4+7h564HbM=">AAAB7X icbVBNSwMxEJ31s9avqkcvwSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d 3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDG dLCf2CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFoxdoR Qzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</latexit>
L = 14<latexit sha1_base64="OR97upDTSepY0NRwyPOXMMUogCI=">AAAB7Xi cbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s 7pX3D5pGpZqyBlVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEafEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+Yo OMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFCNXe3Ijo kmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latexit><latexit sha1_base64="OR97upDTSepY0NRwyPOXMMUogCI=">AAAB7Xi cbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s 7pX3D5pGpZqyBlVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEafEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+Yo OMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFCNXe3Ijo kmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latexit><latexit sha1_base64="OR97upDTSepY0NRwyPOXMMUogCI=">AAAB7Xi cbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s 7pX3D5pGpZqyBlVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEafEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+Yo OMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFCNXe3Ijo kmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latexit><latexit sha1_base64="OR97upDTSepY0NRwyPOXMMUogCI=">AAAB7Xi cbVBNSwMxEJ2tX7V+VT16CRbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s 7pX3D5pGpZqyBlVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEafEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+Yo OMaMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFCNXe3Ijo kmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latexit>
V = 0.1
<latexit sha1_base64="VOPMfWoJVYMCZaAvQ4stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRK hYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZ xaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1rgt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit><latexit sha1_base64="VOPMfWoJVYMCZaAvQ4stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRK hYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZ xaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1rgt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit><latexit sha1_base64="VOPMfWoJVYMCZaAvQ4stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRK hYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZ xaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1rgt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit><latexit sha1_base64="VOPMfWoJVYMCZaAvQ4stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69 LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XArFWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRK hYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8YsjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZ xaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1rgt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit>
V = 0.1
<latexit sha1_base64="VOPMfWoJVYMCZaAvQ4 stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/C iwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XAr FWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8Y sjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2 bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1r gt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit><latexit sha1_base64="VOPMfWoJVYMCZaAvQ4 stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/C iwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XAr FWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8Y sjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2 bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1r gt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit><latexit sha1_base64="VOPMfWoJVYMCZaAvQ4 stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/C iwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XAr FWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8Y sjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2 bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1r gt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit><latexit sha1_base64="VOPMfWoJVYMCZaAvQ4 stiB4Adsg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgv2ANpTNdtMu3WzC7kQooT/C iwdFvPp7vPlv3KY5aOuDgcd7M8zMCxIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbROnmvEWi2WsuwE1XAr FWyhQ8m6iOY0CyTvB5G7ud564NiJWjzhNuB/RkRKhYBSt1GmTG+LWvUG15tbdHGSVeAWpQYHmoPrVH8Y sjbhCJqkxPc9N0M+oRsEkn1X6qeEJZRM64j1LFY248bP83Bk5s8qQhLG2pZDk6u+JjEbGTKPAdkYUx2 bZm4v/eb0Uw2s/EypJkSu2WBSmkmBM5r+TodCcoZxaQpkW9lbCxlRThjahig3BW355lbQv6p5N7OGy1r gt4ijDCZzCOXhwBQ24hya0gMEEnuEV3pzEeXHenY9Fa8kpZo7hD5zPHysKjiI=</latexit>
V = 0.3
<latexit sha1_base64="R4mDLoN0iJ7+u6exeS0LxxpKQtY=">AAAB7nicbVBNS8NAEJ34WetX1aOX xSJ4CokKehGKXjxWsB/QhrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSq4Np737aysrq1vbJa2yts7u3v7lYPDpk4yxbDBEpGodkg1Ci6xYbgR2E4V0jgU2ApHd1O/9YRK80Q+mnGKQUwHkkec UWOlVpPcEM+96FWqnuvNQJaJX5AqFKj3Kl/dfsKyGKVhgmrd8b3UBDlVhjOBk3I305hSNqID7FgqaYw6yGfnTsipVfokSpQtachM/T2R01jrcRzazpiaoV70puJ/Xicz0XWQc5lmBiWbL4oyQUxCpr+TPlfIjBh bQpni9lbChlRRZmxCZRuCv/jyMmmeu77n+g+X1dptEUcJjuEEzsCHK6jBPdShAQxG8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AEuEo4k</latexit><latexit sha1_base64="R4mDLoN0iJ7+u6exeS0LxxpKQtY=">AAAB7nicbVBNS8NAEJ34WetX1aOX xSJ4CokKehGKXjxWsB/QhrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSq4Np737aysrq1vbJa2yts7u3v7lYPDpk4yxbDBEpGodkg1Ci6xYbgR2E4V0jgU2ApHd1O/9YRK80Q+mnGKQUwHkkec UWOlVpPcEM+96FWqnuvNQJaJX5AqFKj3Kl/dfsKyGKVhgmrd8b3UBDlVhjOBk3I305hSNqID7FgqaYw6yGfnTsipVfokSpQtachM/T2R01jrcRzazpiaoV70puJ/Xicz0XWQc5lmBiWbL4oyQUxCpr+TPlfIjBh bQpni9lbChlRRZmxCZRuCv/jyMmmeu77n+g+X1dptEUcJjuEEzsCHK6jBPdShAQxG8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AEuEo4k</latexit><latexit sha1_base64="R4mDLoN0iJ7+u6exeS0LxxpKQtY=">AAAB7nicbVBNS8NAEJ34WetX1aOX xSJ4CokKehGKXjxWsB/QhrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSq4Np737aysrq1vbJa2yts7u3v7lYPDpk4yxbDBEpGodkg1Ci6xYbgR2E4V0jgU2ApHd1O/9YRK80Q+mnGKQUwHkkec UWOlVpPcEM+96FWqnuvNQJaJX5AqFKj3Kl/dfsKyGKVhgmrd8b3UBDlVhjOBk3I305hSNqID7FgqaYw6yGfnTsipVfokSpQtachM/T2R01jrcRzazpiaoV70puJ/Xicz0XWQc5lmBiWbL4oyQUxCpr+TPlfIjBh bQpni9lbChlRRZmxCZRuCv/jyMmmeu77n+g+X1dptEUcJjuEEzsCHK6jBPdShAQxG8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AEuEo4k</latexit><latexit sha1_base64="R4mDLoN0iJ7+u6exeS0LxxpKQtY=">AAAB7nicbVBNS8NAEJ34WetX1aOX xSJ4CokKehGKXjxWsB/QhrLZTtqlm03Y3Qgl9Ed48aCIV3+PN/+N2zYHbX0w8Hhvhpl5YSq4Np737aysrq1vbJa2yts7u3v7lYPDpk4yxbDBEpGodkg1Ci6xYbgR2E4V0jgU2ApHd1O/9YRK80Q+mnGKQUwHkkec UWOlVpPcEM+96FWqnuvNQJaJX5AqFKj3Kl/dfsKyGKVhgmrd8b3UBDlVhjOBk3I305hSNqID7FgqaYw6yGfnTsipVfokSpQtachM/T2R01jrcRzazpiaoV70puJ/Xicz0XWQc5lmBiWbL4oyQUxCpr+TPlfIjBh bQpni9lbChlRRZmxCZRuCv/jyMmmeu77n+g+X1dptEUcJjuEEzsCHK6jBPdShAQxG8Ayv8Oakzovz7nzMW1ecYuYI/sD5/AEuEo4k</latexit>
V = 0.3
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FIG. S4. (a) The 〈r〉-ratio as a function of W for V = 0.1 and V = 0.3 (top and bottom row respectively). The dash-dotted
[dashed] line corresponds to the GOE [Poisson] expectation of the 〈r〉-ratio. (b) The disorder averaged mean level spacing and
minimum coupling as a function of W for L = 8, 10, 12, 14 (top to bottom). The middle column shows the V = 0.1 case and
the right column shows the V = 0.3 case. At least 103 disorder realization were averaged over for each data point.
Heuristically, if there are links in the chain whose coupling is smaller than the many-body level spacing, we expect
the system to be ’cut’ across those links, producing apparent localization in any finite-size diagnostics. As the many-
body level spacing decays as δ ∼ L/2L (possibly with additional sub-exponential corrections due to symmetries),
this does not reflect the thermodynamic limit for any system with extensively many couplings sampled from an O(1)
distribution. On the other hand, for system sizes accessible to exact diagonalization δ can remain larger than the
sampled coupling strengths. This is particularly important when attempting to characterize the phase diagram of
the model at weak interaction strength or when the disorder distribution is strongly peaked at zero. Consider the
symmetry breaking model of Eqn. 1 of the main text with a generalized disorder distribution: Ji = JX
J
i , hi = hX
h
i ,
and Vi = V X
V
i where X
J
i , X
J
i , and X
V
i are distributed according to
PW (X) =
1
W
(
1
X
)1−1/W
(S2)
with X ∈ (0, 1]. Here, W characterizes the strength of the disorder: the numerics reported in the main-text are
performed with uniform distributions (W = 1), W > 1 produces a power law divergence at small coupling strength
and W → ∞ corresponds to the infinite-randomness fixed point. For a chain of length L, the typical minimum
coupling is of order Jmin ∼ L−W . Thus, at any given system size L, there is a large enough W such that Jmin is
typically smaller than the level spacing δ, which is only weakly dependent on W .
In Fig. S4 we compare the disorder averaged mean level spacing and minimum interaction coupling as a function
of W for J = h = 1 and V = 0.1 and 0.3. Furthermore, we report the behavior of the 〈r〉-ratio as a function of W for
these same parameters.
For V = 0.1 and L = 8, 10, the mean level spacing δ is much greater than the average minimum coupling for all
W suggesting strong finite-size limitations. By contrast, at larger system size (L = 12, 14) and near the uniform
distribution case (W ∼ 1) the average minimum interaction coupling becomes larger than the mean level spacing.
In parallel, the 〈r〉-ratio appears to flow localized between system sizes L = 8, 10, 12 but starts to flow thermal for
system sizes between L = 12, 14 for W ∼ 1 indicating that apparent localized behavior is an artifact of the chain
cutting finite-size effect, Fig. S4a inset.
For V = 0.3 and the smallest size considered (L = 8) the mean level spacing is larger than the average minimum
coupling, but already for L & 10 and W . 2 this trend reverses. Correspondingly, the approach of 〈r〉-ratio to
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<latexit sha1_base64="QtCJb5cIZ/L3UKixaQFZl/Jhjbc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITCWpkGCsYGFgKII+pCaqHPemteo4ke0gVVEWfoWFAYRY+Qw2/gY37QAtR7rS8Tn3yveeIOFMacf5tpaWV1bX1ksb5c2t7Z1de2+/peJUUmjSmMeyExAFnAloaqY5dBIJJAo4tIPR9cRvP4JULBYPepyAH5GBYCGjRBupZx96nIgBB3zfy27Pajn2ZPHu2RWn6hTAi8SdkQqaodGzv7x+TNMIhKacKNV1nUT7GZGaUQ552UsVJISOyAC6hgoSgfKz4oAcnxilj8NYmhIaF+rviYxESo2jwHRGRA/VvDcR//O6qQ4v/YyJJNUg6PSjMOVYx3iSBu4zCVTzsSGESmZ2xXRIJKHaZFY2IbjzJy+SVq3qOlX37rxSv5rFUUJH6BidIhddoDq6QQ3URBTl6Bm9ojfryXqx3q2PaeuSNZs5QH9gff4AqxOVzA==</latexit><latexit sha1_base64="QtCJb5cIZ/L3UKixaQFZl/Jhjbc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITCWpkGCsYGFgKII+pCaqHPemteo4ke0gVVEWfoWFAYRY+Qw2/gY37QAtR7rS8Tn3yveeIOFMacf5tpaWV1bX1ksb5c2t7Z1de2+/peJUUmjSmMeyExAFnAloaqY5dBIJJAo4tIPR9cRvP4JULBYPepyAH5GBYCGjRBupZx96nIgBB3zfy27Pajn2ZPHu2RWn6hTAi8SdkQqaodGzv7x+TNMIhKacKNV1nUT7GZGaUQ552UsVJISOyAC6hgoSgfKz4oAcnxilj8NYmhIaF+rviYxESo2jwHRGRA/VvDcR//O6qQ4v/YyJJNUg6PSjMOVYx3iSBu4zCVTzsSGESmZ2xXRIJKHaZFY2IbjzJy+SVq3qOlX37rxSv5rFUUJH6BidIhddoDq6QQ3URBTl6Bm9ojfryXqx3q2PaeuSNZs5QH9gff4AqxOVzA==</latexit><latexit sha1_base64="QtCJb5cIZ/L3UKixaQFZl/Jhjbc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITCWpkGCsYGFgKII+pCaqHPemteo4ke0gVVEWfoWFAYRY+Qw2/gY37QAtR7rS8Tn3yveeIOFMacf5tpaWV1bX1ksb5c2t7Z1de2+/peJUUmjSmMeyExAFnAloaqY5dBIJJAo4tIPR9cRvP4JULBYPepyAH5GBYCGjRBupZx96nIgBB3zfy27Pajn2ZPHu2RWn6hTAi8SdkQqaodGzv7x+TNMIhKacKNV1nUT7GZGaUQ552UsVJISOyAC6hgoSgfKz4oAcnxilj8NYmhIaF+rviYxESo2jwHRGRA/VvDcR//O6qQ4v/YyJJNUg6PSjMOVYx3iSBu4zCVTzsSGESmZ2xXRIJKHaZFY2IbjzJy+SVq3qOlX37rxSv5rFUUJH6BidIhddoDq6QQ3URBTl6Bm9ojfryXqx3q2PaeuSNZs5QH9gff4AqxOVzA==</latexit><latexit sha1_base64="QtCJb5cIZ/L3UKixaQFZl/Jhjbc=">AAACAHicbVC7TsMwFHV4lvIKMDCwWFRITCWpkGCsYGFgKII+pCaqHPemteo4ke0gVVEWfoWFAYRY+Qw2/gY37QAtR7rS8Tn3yveeIOFMacf5tpaWV1bX1ksb5c2t7Z1de2+/peJUUmjSmMeyExAFnAloaqY5dBIJJAo4tIPR9cRvP4JULBYPepyAH5GBYCGjRBupZx96nIgBB3zfy27Pajn2ZPHu2RWn6hTAi8SdkQqaodGzv7x+TNMIhKacKNV1nUT7GZGaUQ552UsVJISOyAC6hgoSgfKz4oAcnxilj8NYmhIaF+rviYxESo2jwHRGRA/VvDcR//O6qQ4v/YyJJNUg6PSjMOVYx3iSBu4zCVTzsSGESmZ2xXRIJKHaZFY2IbjzJy+SVq3qOlX37rxSv5rFUUJH6BidIhddoDq6QQ3URBTl6Bm9ojfryXqx3q2PaeuSNZs5QH9gff4AqxOVzA==</latexit>
va
r(
S
L
/
2
)
<latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit>
va
r(
S
L
/
2
)
<latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit>
WJ/Wh
<latexit sha1_base64="MR3hI RvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh6 9LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4b t20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mi mGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9y WPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG 5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+n tiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9Lh CZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM 4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N </latexit><latexit sha1_base64="MR3hI RvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh6 9LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4b t20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mi mGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9y WPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG 5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+n tiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9Lh CZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM 4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N </latexit><latexit sha1_base64="MR3hI RvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh6 9LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4b t20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mi mGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9y WPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG 5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+n tiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9Lh CZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM 4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N </latexit><latexit sha1_base64="MR3hI RvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh6 9LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4b t20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mi mGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9y WPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG 5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+n tiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9Lh CZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM 4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N </latexit>
WJ/Wh
<latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">A AAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32y mtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJa JV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cx FfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mf PivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">A AAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32y mtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJa JV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cx FfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mf PivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">A AAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32y mtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJa JV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cx FfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mf PivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">A AAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznbRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32y mtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJa JV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cx FfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mf PivDsf89aSU8wcwh84nz+RZo8N</latexit>
WJ/Wh
<latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznb RLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97Fgq aYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznb RLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97Fgq aYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznb RLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97Fgq aYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGznb RLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97Fgq aYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit>
WJ/Wh
<latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGzn bRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97 FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGzn bRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97 FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGzn bRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97 FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit><latexit sha1_base64="MR3hIRvMVP1uIEIs4DdGzC0n4e8=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0GPRi3iqYE2hDWGzn bRLN5uwuxFK6Y/w4kERr/4eb/4bt20O2vpg4PHeDDPzokxwbVz32ymtrK6tb5Q3K1vbO7t71f2DR53mimGLpSJV7YhqFFxiy3AjsJ0ppEkk0I+GN1Pff0KleSofzCjDIKF9yWPOqLGS74d3Z344CKs1t+7OQJaJV5AaFGiG1a9uL2V5gtIwQbXueG5mgjFVhjOBk0o315hRNqR97 FgqaYI6GM/OnZATq/RInCpb0pCZ+ntiTBOtR0lkOxNqBnrRm4r/eZ3cxFfBmMssNyjZfFGcC2JSMv2d9LhCZsTIEsoUt7cSNqCKMmMTqtgQvMWXl8njed1z6979Ra1xXcRRhiM4hlPw4BIacAtNaAGDITzDK7w5mfPivDsf89aSU8wcwh84nz+RZo8N</latexit>
L = 8
<latexit sha1_base64="Rrdzs Q0uI+JmDvWtmRSqch7Uc8Q=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tF oNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+M muUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/6B8eNTUSaYY+ iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84ow aK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qgglVh jOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3F oO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK2 1sJG1JFmbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63E EDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit><latexit sha1_base64="Rrdzs Q0uI+JmDvWtmRSqch7Uc8Q=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tF oNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+M muUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/6B8eNTUSaYY+ iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84ow aK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qgglVh jOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3F oO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK2 1sJG1JFmbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63E EDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit><latexit sha1_base64="Rrdzs Q0uI+JmDvWtmRSqch7Uc8Q=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tF oNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+M muUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/6B8eNTUSaYY+ iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84ow aK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qgglVh jOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3F oO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK2 1sJG1JFmbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63E EDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit><latexit sha1_base64="Rrdzs Q0uI+JmDvWtmRSqch7Uc8Q=">AAAB7HicbVA9SwNBEJ2LXzF+RS1tF oNgFe5EMI0QtLGwiOAlgeQIe5u5ZMne3rG7J4SQ32BjoYitP8jOf+M muUITHww83pthZl6YCq6N6347hbX1jc2t4nZpZ3dv/6B8eNTUSaYY+ iwRiWqHVKPgEn3DjcB2qpDGocBWOLqd+a0nVJon8tGMUwxiOpA84ow aK/n35JrUeuWKW3XnIKvEy0kFcjR65a9uP2FZjNIwQbXueG5qgglVh jOB01I305hSNqID7FgqaYw6mMyPnZIzq/RJlChb0pC5+ntiQmOtx3F oO2NqhnrZm4n/eZ3MRLVgwmWaGZRssSjKBDEJmX1O+lwhM2JsCWWK2 1sJG1JFmbH5lGwI3vLLq6R5UfXcqvdwWanf5HEU4QRO4Rw8uII63E EDfGDA4Rle4c2Rzovz7nwsWgtOPnMMf+B8/gBLwY2t</latexit>
L = 10
<latexit sha1_base64="QAo2CS 34YpCUL/JARTPgUJc35XM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CR bBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbP Wjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+X9g6ZRqaasQZV Quh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTm reoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW04F m5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1x kTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0 SHRhFoXUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AA Kj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit><latexit sha1_base64="QAo2CS 34YpCUL/JARTPgUJc35XM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CR bBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbP Wjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+X9g6ZRqaasQZV Quh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTm reoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW04F m5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1x kTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0 SHRhFoXUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AA Kj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit><latexit sha1_base64="QAo2CS 34YpCUL/JARTPgUJc35XM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CR bBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbP Wjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+X9g6ZRqaasQZV Quh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTm reoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW04F m5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1x kTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0 SHRhFoXUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AA Kj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit><latexit sha1_base64="QAo2CS 34YpCUL/JARTPgUJc35XM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CR bBU8mKoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbP Wjrg4HHezPMzAsTwY3F+NsrrKyurW8UN0tb2zu7e+X9g6ZRqaasQZV Quh0SwwSXrGG5FaydaEbiULBWOLqZ+q0npg1X8sGOExbEZCB5xCmxTm reoSvk4165gqt4BrRM/JxUIEe9V/7q9hVNYyYtFcSYjo8TG2REW04F m5S6qWEJoSMyYB1HJYmZCbLZtRN04pQ+ipR2JS2aqb8nMhIbM45D1x kTOzSL3lT8z+ukNroMMi6T1DJJ54uiVCCr0PR11OeaUSvGjhCqubsV0 SHRhFoXUMmF4C++vEyaZ1UfV/3780rtOo+jCEdwDKfgwwXU4Bbq0AA Kj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8Ar8uN4A==</latexit>
L = 12<latexit sha1_base64="/C3dr utG2syK0ZbEI4+7h564HbM=">AAAB7XicbVBNSwMxEJ31s9avqkcv wSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9 N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1 ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDy iFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2 CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZH YmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFox doRQzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4 QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</ latexit><latexit sha1_base64="/C3dr utG2syK0ZbEI4+7h564HbM=">AAAB7XicbVBNSwMxEJ31s9avqkcv wSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9 N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1 ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDy iFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2 CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZH YmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFox doRQzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4 QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</ latexit><latexit sha1_base64="/C3dr utG2syK0ZbEI4+7h564HbM=">AAAB7XicbVBNSwMxEJ31s9avqkcv wSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9 N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1 ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDy iFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2 CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZH YmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFox doRQzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4 QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</ latexit><latexit sha1_base64="/C3dr utG2syK0ZbEI4+7h564HbM=">AAAB7XicbVBNSwMxEJ31s9avqkcv wSJ4Kpsi6EUoevHgoYL9gHYp2TTbxmaTJckKZel/8OJBEa/+H2/+G9 N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1 ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDy iFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2 CAj2nIq2KTYTQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZH YmHEcus6Y2KFZ9Kbif14ntdFlkHGZpJZJOl8UpQJZhaavoz7XjFox doRQzd2tiA6JJtS6gIouBLz48jJpVivYr+D783LtOo+jAMdwAmeA4 QJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8AstON4g==</ latexit>
L = 14<latexit sha1_base64="OR97u pDTSepY0NRwyPOXMMUogCI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16C RbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0z bPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s7pX3D5pGpZqyB lVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEa fEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+YoOM aMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8 Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFC NXe3IjokmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg 1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latex it><latexit sha1_base64="OR97u pDTSepY0NRwyPOXMMUogCI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16C RbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0z bPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s7pX3D5pGpZqyB lVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEa fEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+YoOM aMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8 Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFC NXe3IjokmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg 1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latex it><latexit sha1_base64="OR97u pDTSepY0NRwyPOXMMUogCI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16C RbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0z bPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s7pX3D5pGpZqyB lVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEa fEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+YoOM aMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8 Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFC NXe3IjokmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg 1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latex it><latexit sha1_base64="OR97u pDTSepY0NRwyPOXMMUogCI=">AAAB7XicbVBNSwMxEJ2tX7V+VT16C RbBU9mIoBeh6MWDhwr2A9qlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0z bPWjrg4HHezPMzAsTwY31/W+vsLK6tr5R3Cxtbe/s7pX3D5pGpZqyB lVC6XZIDBNcsoblVrB2ohmJQ8Fa4ehm6reemDZcyQc7TlgQk4HkEa fEOql5h64QPu+VK37VnwEtE5yTCuSo98pf3b6iacykpYIY08F+YoOM aMupYJNSNzUsIXREBqzjqCQxM0E2u3aCTpzSR5HSrqRFM/X3REZiY8 Zx6DpjYodm0ZuK/3md1EaXQcZlklom6XxRlApkFZq+jvpcM2rF2BFC NXe3IjokmlDrAiq5EPDiy8ukeVbFfhXfn1dq13kcRTiCYzgFDBdQg 1uoQwMoPMIzvMKbp7wX7937mLcWvHzmEP7A+/wBtduN5A==</latex it>
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FIG. S5. We present the order parameter O, the 〈r〉-ratio, the half-chain entanglement SL/2, and the variance of the entangle-
ment var(SL/2) for interaction strengths WV ∈ {0.1, 0.5} for the SPT model (Eqn. 2) of the main text. For panels depicting
the 〈r〉-value, the dash-dotted [dashed] line corresponds to the GOE [Poisson] value. At least 9 · 102 disorder averages were
performed for each system size.
the thermal value is much clearer. Strikingly, the regime of W where the 〈r〉-ratio starts to become localized is in
quantitative agreement with where the mean-level spacing starts to exceed the minimum coupling.
We are led to the conclusion that even for significant interaction strength (V = 0.3), numerical results may be
strongly biased toward apparent localization for large W due to these strong finite size effects.
Supplementary Analysis for the SPT and DTC Models
In order to demonstrate that the intervening ergodic region generically emerges between different MBL phases, we
analyzed two additional models distinct from the symmetry breaking model of Eqn. 1: a model with an SPT transtion
and a model with an DTC transition (Eqs. 2 and 3; data shown in Fig. 2e,f). In this section, we provide additional
numerical data for these models and construct the associated phase diagrams (analogous to the diagram in Fig. 1a).
We begin with the SPT model in Eqn. 2. In order to diagnose the different phases of the SPT model, we compute
a string order parameter [6]:
O = ⟪ 1
L
∑
i,j;i+2≤j−2
〈n|σzi σyi+1
(
j−2∏
k=i+2
σxk
)
σyj−1σ
z
j |n〉2⟫ (S3)
where |n〉 is the eigenstate at the center of the many-body spectrum and ⟪· · ·⟫ indicates averaging over disorder
realizations. This order parameter is the non-local analogue of the Edwards-Anderson order parameter for the
symmetry-breaking model and as such scales extensively in the MBL SPT phase and saturates to an O(1) constant
in either the thermal or trivial MBL phases. The data for this order parameter, along with 〈r〉-ratio, half-chain
entanglement SL/2 and the variance of the half-chain entanglement var(SL/2) are shown in Fig. S5 for interaction
strength WV = 0.1, 0.5.
We now turn to the DTC model in Eqn. 3, where the order parameter is given by:
A = 1
NTL
NT∑
t=1
L∑
i=1
(−1)tTr{σzi (tT )σzi (0)} (S4)
where T represents the period of one Floquet cycle. This order parameter is non-zero in the DTC phase and is zero
in the trivial Floquet MBL phase [7]. In our numerics, NT is set to 20. From our observations, this choice does not
affect the numerical value of the order parameter. Data for this order parameter, along with 〈r〉-ratio and half-chain
entanglement SL/2 are shown in Fig. S6 for interaction strengths hz = 0.1, 0.5.
In both cases, we see evidence of an intervening thermal phase persistent to low interactions. The phase diagram
for both the SPT and DTC models can be extracted using finite-size scaling (see the next subsection) of the 〈r〉-ratio
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hr
i
<latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit><latexit sha1_base64="w9ynPP6F3+Ek4ms94qZpMCCYe40=">AAAB+nicbZBNS8NAEIYn9avWr1aPXhaL4KkkIuix6MVjBfsBbSib7aRdutmE3Y1SYn+KFw+KePWXePPfuE170NYXFh7emWFm3yARXBvX/XYKa+sbm1vF7dLO7t7+Qbly2NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+GZWbz+g0jyW92aSoB/RoeQhZ9RYq1+u9ASVQ4FEkZ7KqV+uujU3F1kFbwFVWKjRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWtR0gi1n+WnT8mpdQYkjJV90pDc/T2R0UjrSRTYzoiakV6uzcz/at3UhFd+xmWSGpRsvihMBTExmeVABlwhM2JigTLF7a2EjaiizNi0SjYEb/nLq9A6r3luzbu7qNavF3EU4RhO4Aw8uIQ63EIDmsDgEZ7hFd6cJ+fFeXc+5q0FZzFzBH/kfP4AxOSTqw==</latexit>
A <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit> <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit> <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit> <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit>
A <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit> <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit> <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit> <latexit sha1_base64="9hS5m6ejVbZ0gZs8/GGKR8wBMkk=">AAAB8nicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl147KCfUAbymQ6aYdOZsLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknTAQ36HnfTmltfWNzq7xd2dnd2z+oHh61jUo1ZS2qhNLdkBgmuGQt5ChYN9GMxKFgnXByl/udJ6YNV/IRpwkLYjKSPOKUoJV6/ZjgmBKR3cwG1ZpX9+ZwV4lfkBoUaA6qX/2homnMJFJBjOn5XoJBRjRyKtis0k8NSwidkBHrWSpJzEyQzSPP3DOrDN1IafskunP190ZGYmOmcWgn84hm2cvF/7xeitF1kHGZpMgkXXwUpcJF5eb3u0OuGUUxtYRQzW1Wl46JJhRtSxVbgr988ippX9R9r+4/XNYat0UdZTiBUzgHH66gAffQhBZQUPAMr/DmoPPivDsfi9GSU+wcwx84nz9wTpFX</latexit>
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<latexit sha1_base64="fb+gqZ7l7JUmzYj3cEWd0iOlRbs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOQZAmzk9lkyDyWmVkhLvkKLx4U8ernePNvnCR70MSChqKqm+6uKOHMWN//9gorq2vrG8XN0tb2zu5eef+gaVSqCW0QxZVuR9hQziRtWGY5bSeaYhFx2opGN1O/9Ui1YUre23FCQ4EHksWMYOukh2HvCV0hvxr0yhW/6s+AlkmQkwrkqPfKX92+Iqmg0hKOjekEfmLDDGvLCKeTUjc1NMFkhAe046jEgpowmx08QSdO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18GWZMJqmlkswXxSlHVqHp96jPNCWWjx3BRDN3KyJDrDGxLqOSCyFYfHmZNM+qgUvs7rxSu87jKMIRHMMpBHABNbiFOjSAgIBneIU3T3sv3rv3MW8tePnMIfyB9/kD39iPIQ==</latexit><latexit sha1_base64="fb+gqZ7l7JUmzYj3cEWd0iOlRbs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOQZAmzk9lkyDyWmVkhLvkKLx4U8ernePNvnCR70MSChqKqm+6uKOHMWN//9gorq2vrG8XN0tb2zu5eef+gaVSqCW0QxZVuR9hQziRtWGY5bSeaYhFx2opGN1O/9Ui1YUre23FCQ4EHksWMYOukh2HvCV0hvxr0yhW/6s+AlkmQkwrkqPfKX92+Iqmg0hKOjekEfmLDDGvLCKeTUjc1NMFkhAe046jEgpowmx08QSdO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18GWZMJqmlkswXxSlHVqHp96jPNCWWjx3BRDN3KyJDrDGxLqOSCyFYfHmZNM+qgUvs7rxSu87jKMIRHMMpBHABNbiFOjSAgIBneIU3T3sv3rv3MW8tePnMIfyB9/kD39iPIQ==</latexit><latexit sha1_base64="fb+gqZ7l7JUmzYj3cEWd0iOlRbs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOQZAmzk9lkyDyWmVkhLvkKLx4U8ernePNvnCR70MSChqKqm+6uKOHMWN//9gorq2vrG8XN0tb2zu5eef+gaVSqCW0QxZVuR9hQziRtWGY5bSeaYhFx2opGN1O/9Ui1YUre23FCQ4EHksWMYOukh2HvCV0hvxr0yhW/6s+AlkmQkwrkqPfKX92+Iqmg0hKOjekEfmLDDGvLCKeTUjc1NMFkhAe046jEgpowmx08QSdO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18GWZMJqmlkswXxSlHVqHp96jPNCWWjx3BRDN3KyJDrDGxLqOSCyFYfHmZNM+qgUvs7rxSu87jKMIRHMMpBHABNbiFOjSAgIBneIU3T3sv3rv3MW8tePnMIfyB9/kD39iPIQ==</latexit><latexit sha1_base64="fb+gqZ7l7JUmzYj3cEWd0iOlRbs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjBPOQZAmzk9lkyDyWmVkhLvkKLx4U8ernePNvnCR70MSChqKqm+6uKOHMWN//9gorq2vrG8XN0tb2zu5eef+gaVSqCW0QxZVuR9hQziRtWGY5bSeaYhFx2opGN1O/9Ui1YUre23FCQ4EHksWMYOukh2HvCV0hvxr0yhW/6s+AlkmQkwrkqPfKX92+Iqmg0hKOjekEfmLDDGvLCKeTUjc1NMFkhAe046jEgpowmx08QSdO6aNYaVfSopn6eyLDwpixiFynwHZoFr2p+J/XSW18GWZMJqmlkswXxSlHVqHp96jPNCWWjx3BRDN3KyJDrDGxLqOSCyFYfHmZNM+qgUvs7rxSu87jKMIRHMMpBHABNbiFOjSAgIBneIU3T3sv3rv3MW8tePnMIfyB9/kD39iPIQ==</latexit>
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<latexit sha1_base64="k8M1Qy1QuW7yY9vx/Dvs7zoPmY4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrFr0IRS8eK9gPaZeSTbNtaJJdkqxQl/4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408bzvp3Cyura+kZxs7S1vbO7V94/aOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVjm6mfuuRKs1ieW/GCQ0EHkgWMYKNlR6GvSd0hTy32itXPNebAS0TPycVyFHvlb+6/ZikgkpDONa643uJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x28ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qossgYzJJDZVkvihKOTIxmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtkQ/MWXl0nzzPU91787r9Su8ziKcATHcAo+XEANbqEODSAg4Ble4c1Rzovz7nzMWwtOPnMIf+B8/gDl6I8l</latexit><latexit sha1_base64="k8M1Qy1QuW7yY9vx/Dvs7zoPmY4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrFr0IRS8eK9gPaZeSTbNtaJJdkqxQl/4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408bzvp3Cyura+kZxs7S1vbO7V94/aOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVjm6mfuuRKs1ieW/GCQ0EHkgWMYKNlR6GvSd0hTy32itXPNebAS0TPycVyFHvlb+6/ZikgkpDONa643uJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x28ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qossgYzJJDZVkvihKOTIxmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtkQ/MWXl0nzzPU91787r9Su8ziKcATHcAo+XEANbqEODSAg4Ble4c1Rzovz7nzMWwtOPnMIf+B8/gDl6I8l</latexit><latexit sha1_base64="k8M1Qy1QuW7yY9vx/Dvs7zoPmY4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrFr0IRS8eK9gPaZeSTbNtaJJdkqxQl/4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408bzvp3Cyura+kZxs7S1vbO7V94/aOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVjm6mfuuRKs1ieW/GCQ0EHkgWMYKNlR6GvSd0hTy32itXPNebAS0TPycVyFHvlb+6/ZikgkpDONa643uJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x28ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qossgYzJJDZVkvihKOTIxmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtkQ/MWXl0nzzPU91787r9Su8ziKcATHcAo+XEANbqEODSAg4Ble4c1Rzovz7nzMWwtOPnMIf+B8/gDl6I8l</latexit><latexit sha1_base64="k8M1Qy1QuW7yY9vx/Dvs7zoPmY4=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbB07IrFr0IRS8eK9gPaZeSTbNtaJJdkqxQl/4KLx4U8erP8ea/MW33oK0PBh7vzTAzL0w408bzvp3Cyura+kZxs7S1vbO7V94/aOo4VYQ2SMxj1Q6xppxJ2jDMcNpOFMUi5LQVjm6mfuuRKs1ieW/GCQ0EHkgWMYKNlR6GvSd0hTy32itXPNebAS0TPycVyFHvlb+6/ZikgkpDONa643uJCTKsDCOcTkrdVNMEkxEe0I6lEguqg2x28ASdWKWPoljZkgbN1N8TGRZaj0VoOwU2Q73oTcX/vE5qossgYzJJDZVkvihKOTIxmn6P+kxRYvjYEkwUs7ciMsQKE2MzKtkQ/MWXl0nzzPU91787r9Su8ziKcATHcAo+XEANbqEODSAg4Ble4c1Rzovz7nzMWwtOPnMIf+B8/gDl6I8l</latexit>
hx
<latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i 8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BW x8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssH M0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+a nTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZm w6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</lat exit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i 8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BW x8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssH M0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+a nTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZm w6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</lat exit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i 8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BW x8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssH M0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+a nTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZm w6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</lat exit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i 8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BW x8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssH M0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+a nTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZm w6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2hAExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</lat exit>
hx
<latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit>
hx
<latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit>
hx
<latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit><latexit sha1_base64="PoWzTxnbgg20u4w1KdEGCP/i8nc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMe iF48V7Qe0oWy2k3bpZhN2N2IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHssHM0nQj+hQ8pAzaqx0P+o/9csVt+rOQVaJl5MK5Gj0y1+9Q czSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+anTsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14ZWfcZmkBiVbLApTQUxMZn+TAVfIjJhYQpni9lbCRlRRZmw6JRuCt/zyKmldVD236t1dVurXeRxFOIFTOAcPalCHW2h AExgM4Rle4c0Rzovz7nwsWgtOPnMMf+B8/gBe7I3X</latexit>
va
r(
S
L
/
2
)
<latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit><latexit sha1_base64="1ub+E2HWTWx3qw4mLRFMpgrmsZc=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBHqpiZF0GXRjQsXFe0D2hAm00k7dPJg5qYYQv0VNy4UceuHuPNvnLZZaOuBC4dz7uXee7xYcAWW9W2srK6tb2wWtorbO7t7++bBYUtFiaSsSSMRyY5HFBM8ZE3gIFgnlowEnmBtb3Q99dtjJhWPwgdIY+YEZBByn1MCWnLNUg/YI2RjIieVeze7PatNTl2zbFWtGfAysXNSRjkarvnV60c0CVgIVBClurYVg5MRCZwKNin2EsViQkdkwLqahiRgyslmx0/wiVb62I+krhDwTP09kZFAqTTwdGdAYKgWvan4n9dNwL90Mh7GCbCQzhf5icAQ4WkSuM8loyBSTQiVXN+K6ZBIQkHnVdQh2IsvL5NWrWpbVfvuvFy/yuMooCN0jCrIRheojm5QAzURRSl6Rq/ozXgyXox342PeumLkMyX0B8bnDzMplHM=</latexit>
va
r(
S
L
/
2
)
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FIG. S6. The order parameter A, the 〈r〉-ratio, the half-chain entanglement SL/2, and the variance of the entanglement
var(SL/2) for interaction strengths hz ∈ {0.1, 0.5} for the DTC model (Eqn. 2) of the main text. For panels depicting the 〈r〉-
value, the dash-dotted [dashed] line corresponds to the GOE [Poisson] value. At least 3 · 102 disorder averages were performed
for each system size.
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FIG. S7. Phase diagrams of the SPT (left panel) and DTC (right panel) models of the main text. For all interaction strengths,
we find an intervening thermal phase separating the two MBL phases. The red point on the x-axis of either diagram indicates
the location of the non-interacting critical point.
numerics. Both phase diagrams exhibit the intervening thermal phase the two MBL phases, as in Fig. 1, highlighting
the generality of this feature.
Finite-Size Scaling Analysis
In this section, we detail the finite-size scaling analysis performed to extract the phase boundaries of different models
considered in the main text (Fig. 1 and Fig. S7) . In particular, all phase boundaries are extracted via scaling collapse
around a crossing point of the 〈r〉-ratio as a function some tuning parameter ∆ (log(WJ/Wh) for the symmetry-
breaking and SPT model, log(hx) for the DTC model, and Γ in the explicit symmetry-breaking analysis). To perform
the finite-size scaling analysis, we assume a standard 〈r〉-ratio scaling ansatz for the thermal-MBL transition [8]:
rL(∆) = f˜(L
1/ν(∆−∆c)) (S5)
where rL(∆) is the disorder averaged 〈r〉-ratio at ∆ and length L. To extract the critical point, we first linearly
interpolate the simulated data points {rL(∆i)} as a function of ∆ yielding an interpolation r˜L(∆) which we can then
scale and sample from. The critical point ∆c and critical exponent ν are extracted by numerically minimizing the
6FIG. S8. Left two columns: representative collapses for the 〈r〉-ratio for the models of Eqn. 1, 2,and 3 of the main text at
interaction strengths WV = 0.3, WV = 0.3, and hz = 0.3 respectively (top to bottom). The critical exponent extracted from
these collapses are shown in each panel. Right two columns: the extracted critical exponents as a function of interaction
strength. We note that each extracted exponent is well below the dashed line at ν = 2, which is known analytically as the
lower bound for critical exponent in generic disordered systems.
square residual quality function:
Q(∆c, ν) =
∑
i,j
∑
k
(r˜Li((∆k −∆c)L1/ν)− r˜Lj ((∆k −∆c)L1/ν)2 (S6)
where i, j index the system sizes that we simulate (e.g. {8, 10, 12, 14, 16} for the model of Eqn. 1) and k indexes the
set of {(∆k−∆)L1/ν}. The resulting scaling collapses for each model can be found in Fig. S8 and the scaling collapses
for the symmetry-breaking analysis can be found in Figure S9. The errors in the critical point δ∆ and the critical
exponent δν are estimated by adding a perturbation to each data point of the 〈r〉-ratio which is sampled from a
uniform distribution with a width matching the standard error of that data point. The error reported is the standard
deviation of the extracted distribution of ∆c and ν.
While all extracted critical exponents violate known analytic bounds [9, 10], these results are consistent with
previous numerical studies [8, 11].
ADDITIONAL NUMERICAL DATA FOR THE EXPLICIT SYMMETRY BREAKING ANALYSIS
In the main text, we explored the effect of explicitly breaking the Z2-symmetry of Eqn. 1 by introducing a disorder-
less longitudinal field ∼ Γ∑i σzi . Interestingly, we observed that, upon increasing Γ, the intervening thermal phase
disappeared (Fig. 1b and Fig. 3). In this section, we provide additional numerical data highlighting the effects of this
symmetry-breaking field on the intervening thermal phase. First, we consider the 〈r〉-ratio as a function of WJ/Wh
for Γ ∈ {0.5, 1, 1.5, 2} and V ∈ {0.3, 0.5} in Fig. S10.
For both interaction strengths, we find that, upon increasing Γ, the intervening thermal phase is suppressed and
eventually disappears. Additionally, we show the 〈r〉-ratio as a function of Γ for WJ/Wh = 1 and WV = 0.5 in
Fig. S11. The crossing of the curves with different system sizes in Fig. S11 indicates a transition between thermal
7FIG. S9. The left two panels depict representative collapses for the 〈r〉-ratio as a function of WJ/Wh for Γ = 0.5 and WV = 0.3.
The dash-dotted [dashed] line corresponds to GOE [Poisson] value. Such collapses extract critical points for the two thermal
MBL transitions along WJ/Wh at fixed Γ,WV . The right most panel depicts a collapse of the 〈r〉-ratio as a function of Γ at
WJ/Wh = 1,WV = 0.3. This collapse extracts a critical point for the thermal MBL transition as we increase the symmetry-
breaking field Γ.
FIG. S10. The two rows exhibit the 〈r〉-ratio as a function of WJ/Wh for interaction strengths WV ∈ {0.3, 0.5} with Γ ∈
{0.5, 1.0, 1.5, 2.0} in different columns. The dash-dotted [dashed] line corresponds to the GOE [Poisson] expectation of the
〈r〉-ratio. Each data point corresponds to averaging over at least 3 · 102 disorder realizations.
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FIG. S11. The 〈r〉-ratio as a function of the explicit symmetry breaking strength Γ for WJ/Wh = 1. The dash-dotted [dashed]
line corresponds to the GOE [Poisson] value. Each data point corresponds to averaging over at least 3 ·102 disorder realizations.
8FIG. S12. The two rows depict 〈σxL/2(t)〉 and 〈σzL/2−1(t)σzL/2(t)〉 for a variety of h’s. The columns correspond to h¯ ≤ 1 and
h¯ ≥ 1 and highlight the contrast of these observables in the MBL PM and MBL SG phase. We note that curves around h¯ = 1
(e.g. h¯ ∈ [0.72, 1.39]) all observables plateau at the thermal expectation implying a finite-width intervening thermal phase.
Each data point corresponds to averaging over at least 102 disorder realizations.
and localized behavior. This is qualitatively the same as the results presented in Fig. 3b of the main text.
ADDITIONAL DETAILS FOR EXPERIMENTAL PROPOSAL
Dynamics of Local Observables in “Zig-Zag” and “Linear” Chain Geometries
In the main text, we proposed an experimental protocol which can be naturally implemented in one-dimensional
chains of neutral atoms trapped in an optical lattice. Here, optical dressing and Floquet engineering techniques
are used in order to simulate time-evolution under the Hamiltonian of Eqn. 4. In Fig. 4, we demonstrated that, by
examining the dynamics of local observables, one could diagnose the phase diagram of the aforementioned Hamiltonian
and see evidence of an intervening thermal phase. The numerics presented were all in the “strong interaction” regime
(J¯i,i+2 = 0.6J¯i,i+1) which was motivated by the “zig-zag” geometry of Fig. 4a. In this section, we provide additional
numerics at “strong interaction” and further provide numerics in a “weak interaction” regime (J¯i,i+2 = 0.2J¯i,i+1)
which can be realized via atoms arranged in a “linear” geometry (say a single row or column of a square optical
lattice).
In Fig. S12, we present the decay of 〈ψx|σxL/2 |ψx〉 ≡ 〈σxL/2〉 and 〈ψz|σzL/2−1σzL/2 |ψz〉 ≡ 〈σzL/2−1σzL/2〉 for the
“strong interaction” regime (See [12] for the definition of |ψx〉 and |ψzz〉). Within 20/J , all of the curves near h = 1
approximately saturate to zero, indicating the presence of the intervening thermal phase. We note that late-time
plateaus for these curves are extracted by averaging each curve between t ∈ [19/J, 20/J ]. These late-time plateaus are
shown as a function of h in Fig. 4d. We remark that the non-zero late-time plateau for 〈σxL/2(t)〉 [〈σzL/2−1σzL/2〉] in the
MBL SG [PM] phase is not a finite-time effect; the l-bit in these regimes has a finite overlap with the corresponding
observable.
We conclude this section by presenting numerics in the “weak interaction” regime (with J¯i,i+2 = 0.2J¯i,i+1). In the
top panel of Fig. S13, we show the late-time plateaus of 〈σxL/2(t)〉 and 〈σzL/2−1σzL/2〉 as a function of h (analogous to
the “strong interaction” plateaus that we showed in Fig. 4d of the main text). Observe that in the predicted thermal
regime (the yellow region), it appears that the plateau of 〈σxL/2(t)〉 is finite, contrary to the thermal prediction. This
apparent contradiction is explained by examining the decays in the bottom panel of Fig. S13. Here, for h = 1, we
9L = 16
<latexit sha1_base64="63Xtz2+hft7jU4tqRnHeXd0mwUA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEvXjwEME8I FnC7GQ2GTOPZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K0o4M9b3v72l5ZXVtfXCRnFza3tnt7S33zAq1YTWieJKtyJsKGeS1i2znLYSTbGIOG1Gw5uJ33yi2jAlH+wooaHAfcliRrB1UuMOXaHgvFsq+xV/CrRIgpyUIUetW/rq9BRJBZWWcGxMO/ATG2ZYW0Y4HR c7qaEJJkPcp21HJRbUhNn02jE6dkoPxUq7khZN1d8TGRbGjETkOgW2AzPvTcT/vHZq48swYzJJLZVktihOObIKTV5HPaYpsXzkCCaauVsRGWCNiXUBFV0IwfzLi6RxWgn8SnB/Vq5e53EU4BCO4AQCuIAq3EIN6kDgEZ7hFd485b14797HrHXJy2cO4A+8zx+4443m</ latexit><latexit sha1_base64="63Xtz2+hft7jU4tqRnHeXd0mwUA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEvXjwEME8I FnC7GQ2GTOPZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K0o4M9b3v72l5ZXVtfXCRnFza3tnt7S33zAq1YTWieJKtyJsKGeS1i2znLYSTbGIOG1Gw5uJ33yi2jAlH+wooaHAfcliRrB1UuMOXaHgvFsq+xV/CrRIgpyUIUetW/rq9BRJBZWWcGxMO/ATG2ZYW0Y4HR c7qaEJJkPcp21HJRbUhNn02jE6dkoPxUq7khZN1d8TGRbGjETkOgW2AzPvTcT/vHZq48swYzJJLZVktihOObIKTV5HPaYpsXzkCCaauVsRGWCNiXUBFV0IwfzLi6RxWgn8SnB/Vq5e53EU4BCO4AQCuIAq3EIN6kDgEZ7hFd485b14797HrHXJy2cO4A+8zx+4443m</ latexit><latexit sha1_base64="63Xtz2+hft7jU4tqRnHeXd0mwUA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEvXjwEME8I FnC7GQ2GTOPZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K0o4M9b3v72l5ZXVtfXCRnFza3tnt7S33zAq1YTWieJKtyJsKGeS1i2znLYSTbGIOG1Gw5uJ33yi2jAlH+wooaHAfcliRrB1UuMOXaHgvFsq+xV/CrRIgpyUIUetW/rq9BRJBZWWcGxMO/ATG2ZYW0Y4HR c7qaEJJkPcp21HJRbUhNn02jE6dkoPxUq7khZN1d8TGRbGjETkOgW2AzPvTcT/vHZq48swYzJJLZVktihOObIKTV5HPaYpsXzkCCaauVsRGWCNiXUBFV0IwfzLi6RxWgn8SnB/Vq5e53EU4BCO4AQCuIAq3EIN6kDgEZ7hFd485b14797HrHXJy2cO4A+8zx+4443m</ latexit><latexit sha1_base64="63Xtz2+hft7jU4tqRnHeXd0mwUA=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9SIEvXjwEME8I FnC7GQ2GTOPZWZWCEv+wYsHRbz6P978GyfJHjSxoKGo6qa7K0o4M9b3v72l5ZXVtfXCRnFza3tnt7S33zAq1YTWieJKtyJsKGeS1i2znLYSTbGIOG1Gw5uJ33yi2jAlH+wooaHAfcliRrB1UuMOXaHgvFsq+xV/CrRIgpyUIUetW/rq9BRJBZWWcGxMO/ATG2ZYW0Y4HR c7qaEJJkPcp21HJRbUhNn02jE6dkoPxUq7khZN1d8TGRbGjETkOgW2AzPvTcT/vHZq48swYzJJLZVktihOObIKTV5HPaYpsXzkCCaauVsRGWCNiXUBFV0IwfzLi6RxWgn8SnB/Vq5e53EU4BCO4AQCuIAq3EIN6kDgEZ7hFd485b14797HrHXJy2cO4A+8zx+4443m</ latexit>
L = 18
<latexit sha1_base64="H9WhgCT1rTx0LJ2kIe+DNx3cwLo=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR7EUoevHgoYL9gH Yp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2CAj2nIq2KTY TQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntVE1yLhMUssknS+KUoGsQtPXUZ9rRq0YO0Ko5u5WRIdEE2pdQEUXAl58eZk0zyvYr+D7i3LtOo+jAMdwAmeA4RJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8Au+uN6A==</ latexit><latexit sha1_base64="H9WhgCT1rTx0LJ2kIe+DNx3cwLo=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR7EUoevHgoYL9gH Yp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2CAj2nIq2KTY TQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntVE1yLhMUssknS+KUoGsQtPXUZ9rRq0YO0Ko5u5WRIdEE2pdQEUXAl58eZk0zyvYr+D7i3LtOo+jAMdwAmeA4RJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8Au+uN6A==</ latexit><latexit sha1_base64="H9WhgCT1rTx0LJ2kIe+DNx3cwLo=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR7EUoevHgoYL9gH Yp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2CAj2nIq2KTY TQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntVE1yLhMUssknS+KUoGsQtPXUZ9rRq0YO0Ko5u5WRIdEE2pdQEUXAl58eZk0zyvYr+D7i3LtOo+jAMdwAmeA4RJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8Au+uN6A==</ latexit><latexit sha1_base64="H9WhgCT1rTx0LJ2kIe+DNx3cwLo=">AAAB7XicbVBNSwMxEJ31s9avqkcvwSJ4KhsR7EUoevHgoYL9gH Yp2TTbxmaTJckKZel/8OJBEa/+H2/+G9N2D9r6YODx3gwz88JEcGN9/9tbWV1b39gsbBW3d3b39ksHh02jUk1ZgyqhdDskhgkuWcNyK1g70YzEoWCtcHQz9VtPTBuu5IMdJyyIyUDyiFNindS8Q1cIV3ulsl/xZ0DLBOekDDnqvdJXt69oGjNpqSDGdLCf2CAj2nIq2KTY TQ1LCB2RAes4KknMTJDNrp2gU6f0UaS0K2nRTP09kZHYmHEcus6Y2KFZ9Kbif14ntVE1yLhMUssknS+KUoGsQtPXUZ9rRq0YO0Ko5u5WRIdEE2pdQEUXAl58eZk0zyvYr+D7i3LtOo+jAMdwAmeA4RJqcAt1aACFR3iGV3jzlPfivXsf89YVL585gj/wPn8Au+uN6A==</ latexit>
L = 20
<latexit sha1_base64="OKxJCkBbHp5vaNjg1SAujiEC0W8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoI0QtLGwiGA+ID nC3mYuWbK3d+zuCSHkR9hYKGLr77Hz37iXXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHyb+e0nVJrH8tFMEvQjOpQ85IwaK7XvyTWpuaV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs 1Es1JpSN6RC7lkoaofan83Nn5MwqAxLGypY0ZK7+npjSSOtJFNjOiJqRXvYy8T+vm5rwyp9ymaQGJVssClNBTEyy38mAK2RGTCyhTHF7K2EjqigzNqEsBG/55VXSqlU9t+o9XFTqN3kcRTiBUzgHDy6hDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kD5pGN9Q==</ latexit><latexit sha1_base64="OKxJCkBbHp5vaNjg1SAujiEC0W8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoI0QtLGwiGA+ID nC3mYuWbK3d+zuCSHkR9hYKGLr77Hz37iXXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHyb+e0nVJrH8tFMEvQjOpQ85IwaK7XvyTWpuaV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs 1Es1JpSN6RC7lkoaofan83Nn5MwqAxLGypY0ZK7+npjSSOtJFNjOiJqRXvYy8T+vm5rwyp9ymaQGJVssClNBTEyy38mAK2RGTCyhTHF7K2EjqigzNqEsBG/55VXSqlU9t+o9XFTqN3kcRTiBUzgHDy6hDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kD5pGN9Q==</ latexit><latexit sha1_base64="OKxJCkBbHp5vaNjg1SAujiEC0W8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoI0QtLGwiGA+ID nC3mYuWbK3d+zuCSHkR9hYKGLr77Hz37iXXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHyb+e0nVJrH8tFMEvQjOpQ85IwaK7XvyTWpuaV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs 1Es1JpSN6RC7lkoaofan83Nn5MwqAxLGypY0ZK7+npjSSOtJFNjOiJqRXvYy8T+vm5rwyp9ymaQGJVssClNBTEyy38mAK2RGTCyhTHF7K2EjqigzNqEsBG/55VXSqlU9t+o9XFTqN3kcRTiBUzgHDy6hDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kD5pGN9Q==</ latexit><latexit sha1_base64="OKxJCkBbHp5vaNjg1SAujiEC0W8=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFoNgFe6CoI0QtLGwiGA+ID nC3mYuWbK3d+zuCSHkR9hYKGLr77Hz37iXXKGJDwYe780wMy9IBNfGdb+dwtr6xuZWcbu0s7u3f1A+PGrpOFUMmywWseoEVKPgEpuGG4GdRCGNAoHtYHyb+e0nVJrH8tFMEvQjOpQ85IwaK7XvyTWpuaV+ueJW3TnIKvFyUoEcjX75qzeIWRqhNExQrbuemxh/SpXhTOCs 1Es1JpSN6RC7lkoaofan83Nn5MwqAxLGypY0ZK7+npjSSOtJFNjOiJqRXvYy8T+vm5rwyp9ymaQGJVssClNBTEyy38mAK2RGTCyhTHF7K2EjqigzNqEsBG/55VXSqlU9t+o9XFTqN3kcRTiBUzgHDy6hDnfQgCYwGMMzvMKbkzgvzrvzsWgtOPnMMfyB8/kD5pGN9Q==</ latexit>
h zL/2 1 zL/2i
<latexit sha1_base64="GolMXYJFJvEhxTv4KTW jSWoj/E0=">AAACGHicbVA7T8MwGHR4lvIKMLJYVEgstEmFBGMFCwNDkehDakLkuE5q1XEi20EqUX8GC3+ FhQGEWLvxb3DTDKXlJEvnu/tkf+cnjEplWT/Gyura+sZmaau8vbO7t28eHLZlnApMWjhmsej6SBJGOWkp qhjpJoKgyGek4w9vpn7niQhJY/6gRglxIxRyGlCMlJY8s+YwxENGoCNpGCEvu6vVz+3x4/O8kF9FnvPMil W1csBlYhekAgo0PXPi9GOcRoQrzJCUPdtKlJshoShmZFx2UkkShIcoJD1NOYqIdLN8sTE81UofBrHQhyuY q/MTGYqkHEW+TkZIDeSiNxX/83qpCq7cjPIkVYTj2UNByqCK4bQl2KeCYMVGmiAsqP4rxAMkEFa6y7Iuw V5ceZm061Xbqtr3F5XGdVFHCRyDE3AGbHAJGuAWNEELYPAC3sAH+DRejXfjy/ieRVeMYuYI/IEx+QWN/p9 1</latexit><latexit sha1_base64="GolMXYJFJvEhxTv4KTW jSWoj/E0=">AAACGHicbVA7T8MwGHR4lvIKMLJYVEgstEmFBGMFCwNDkehDakLkuE5q1XEi20EqUX8GC3+ FhQGEWLvxb3DTDKXlJEvnu/tkf+cnjEplWT/Gyura+sZmaau8vbO7t28eHLZlnApMWjhmsej6SBJGOWkp qhjpJoKgyGek4w9vpn7niQhJY/6gRglxIxRyGlCMlJY8s+YwxENGoCNpGCEvu6vVz+3x4/O8kF9FnvPMil W1csBlYhekAgo0PXPi9GOcRoQrzJCUPdtKlJshoShmZFx2UkkShIcoJD1NOYqIdLN8sTE81UofBrHQhyuY q/MTGYqkHEW+TkZIDeSiNxX/83qpCq7cjPIkVYTj2UNByqCK4bQl2KeCYMVGmiAsqP4rxAMkEFa6y7Iuw V5ceZm061Xbqtr3F5XGdVFHCRyDE3AGbHAJGuAWNEELYPAC3sAH+DRejXfjy/ieRVeMYuYI/IEx+QWN/p9 1</latexit><latexit sha1_base64="GolMXYJFJvEhxTv4KTW jSWoj/E0=">AAACGHicbVA7T8MwGHR4lvIKMLJYVEgstEmFBGMFCwNDkehDakLkuE5q1XEi20EqUX8GC3+ FhQGEWLvxb3DTDKXlJEvnu/tkf+cnjEplWT/Gyura+sZmaau8vbO7t28eHLZlnApMWjhmsej6SBJGOWkp qhjpJoKgyGek4w9vpn7niQhJY/6gRglxIxRyGlCMlJY8s+YwxENGoCNpGCEvu6vVz+3x4/O8kF9FnvPMil W1csBlYhekAgo0PXPi9GOcRoQrzJCUPdtKlJshoShmZFx2UkkShIcoJD1NOYqIdLN8sTE81UofBrHQhyuY q/MTGYqkHEW+TkZIDeSiNxX/83qpCq7cjPIkVYTj2UNByqCK4bQl2KeCYMVGmiAsqP4rxAMkEFa6y7Iuw V5ceZm061Xbqtr3F5XGdVFHCRyDE3AGbHAJGuAWNEELYPAC3sAH+DRejXfjy/ieRVeMYuYI/IEx+QWN/p9 1</latexit><latexit sha1_base64="GolMXYJFJvEhxTv4KTW jSWoj/E0=">AAACGHicbVA7T8MwGHR4lvIKMLJYVEgstEmFBGMFCwNDkehDakLkuE5q1XEi20EqUX8GC3+ FhQGEWLvxb3DTDKXlJEvnu/tkf+cnjEplWT/Gyura+sZmaau8vbO7t28eHLZlnApMWjhmsej6SBJGOWkp qhjpJoKgyGek4w9vpn7niQhJY/6gRglxIxRyGlCMlJY8s+YwxENGoCNpGCEvu6vVz+3x4/O8kF9FnvPMil W1csBlYhekAgo0PXPi9GOcRoQrzJCUPdtKlJshoShmZFx2UkkShIcoJD1NOYqIdLN8sTE81UofBrHQhyuY q/MTGYqkHEW+TkZIDeSiNxX/83qpCq7cjPIkVYTj2UNByqCK4bQl2KeCYMVGmiAsqP4rxAMkEFa6y7Iuw V5ceZm061Xbqtr3F5XGdVFHCRyDE3AGbHAJGuAWNEELYPAC3sAH+DRejXfjy/ieRVeMYuYI/IEx+QWN/p9 1</latexit>
h xL/2i
<latexit sha1_base64="9g15Lmp7KvoQy3SsiIMTszFW4zE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYB Fc1aQIuiy6ceGign1AE8NkOkmHzkzCzEQsoTs3/oobF4q49Rfc+TdO0y609cCFwzn3cu89Ycqo0o7zbS0sLi2vrJbWyusbm1vb9s5uSyWZxKSJE5bITogUYVSQpqaakU4qCeIhI+1wcDn22/dEKpqIWz1Mic9RLGhE MdJGCuwDjyERMwI9RWOOgvz6pDa6e4CeLOTArjhVpwCcJ+6UVMAUjcD+8noJzjgRGjOkVNd1Uu3nSGqKGRmVvUyRFOEBiknXUIE4UX5e/DGCR0bpwSiRpoSGhfp7IkdcqSEPTSdHuq9mvbH4n9fNdHTu51SkmSYCTxZ FGYM6geNQYI9KgjUbGoKwpOZWiPtIIqxNdGUTgjv78jxp1aquU3VvTiv1i2kcJbAPDsExcMEZqIMr0ABNgMEjeAav4M16sl6sd+tj0rpgTWf2wB9Ynz9rk5kC</latexit><latexit sha1_base64="9g15Lmp7KvoQy3SsiIMTszFW4zE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYB Fc1aQIuiy6ceGign1AE8NkOkmHzkzCzEQsoTs3/oobF4q49Rfc+TdO0y609cCFwzn3cu89Ycqo0o7zbS0sLi2vrJbWyusbm1vb9s5uSyWZxKSJE5bITogUYVSQpqaakU4qCeIhI+1wcDn22/dEKpqIWz1Mic9RLGhE MdJGCuwDjyERMwI9RWOOgvz6pDa6e4CeLOTArjhVpwCcJ+6UVMAUjcD+8noJzjgRGjOkVNd1Uu3nSGqKGRmVvUyRFOEBiknXUIE4UX5e/DGCR0bpwSiRpoSGhfp7IkdcqSEPTSdHuq9mvbH4n9fNdHTu51SkmSYCTxZ FGYM6geNQYI9KgjUbGoKwpOZWiPtIIqxNdGUTgjv78jxp1aquU3VvTiv1i2kcJbAPDsExcMEZqIMr0ABNgMEjeAav4M16sl6sd+tj0rpgTWf2wB9Ynz9rk5kC</latexit><latexit sha1_base64="9g15Lmp7KvoQy3SsiIMTszFW4zE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYB Fc1aQIuiy6ceGign1AE8NkOkmHzkzCzEQsoTs3/oobF4q49Rfc+TdO0y609cCFwzn3cu89Ycqo0o7zbS0sLi2vrJbWyusbm1vb9s5uSyWZxKSJE5bITogUYVSQpqaakU4qCeIhI+1wcDn22/dEKpqIWz1Mic9RLGhE MdJGCuwDjyERMwI9RWOOgvz6pDa6e4CeLOTArjhVpwCcJ+6UVMAUjcD+8noJzjgRGjOkVNd1Uu3nSGqKGRmVvUyRFOEBiknXUIE4UX5e/DGCR0bpwSiRpoSGhfp7IkdcqSEPTSdHuq9mvbH4n9fNdHTu51SkmSYCTxZ FGYM6geNQYI9KgjUbGoKwpOZWiPtIIqxNdGUTgjv78jxp1aquU3VvTiv1i2kcJbAPDsExcMEZqIMr0ABNgMEjeAav4M16sl6sd+tj0rpgTWf2wB9Ynz9rk5kC</latexit><latexit sha1_base64="9g15Lmp7KvoQy3SsiIMTszFW4zE=">AAACB3icbVDLSsNAFJ34rPUVdSnIYB Fc1aQIuiy6ceGign1AE8NkOkmHzkzCzEQsoTs3/oobF4q49Rfc+TdO0y609cCFwzn3cu89Ycqo0o7zbS0sLi2vrJbWyusbm1vb9s5uSyWZxKSJE5bITogUYVSQpqaakU4qCeIhI+1wcDn22/dEKpqIWz1Mic9RLGhE MdJGCuwDjyERMwI9RWOOgvz6pDa6e4CeLOTArjhVpwCcJ+6UVMAUjcD+8noJzjgRGjOkVNd1Uu3nSGqKGRmVvUyRFOEBiknXUIE4UX5e/DGCR0bpwSiRpoSGhfp7IkdcqSEPTSdHuq9mvbH4n9fNdHTu51SkmSYCTxZ FGYM6geNQYI9KgjUbGoKwpOZWiPtIIqxNdGUTgjv78jxp1aquU3VvTiv1i2kcJbAPDsExcMEZqIMr0ABNgMEjeAav4M16sl6sd+tj0rpgTWf2wB9Ynz9rk5kC</latexit>
hO
(t
)i
<latexit sha1_base64="ObarALO/Iha2hNFSBXy01D2c/Hc=">AAACB3icbVBNS8NAEN34WetX1KMgi0Wol5KIoMeiF29WsB/QhLLZTtulm03Y3Qgl9ObFv+LFgyJe/Qve/Ddu0hy09cHA470ZZuYFMWdKO863tbS8srq2Xtoob25t7+zae/stFSWSQpNGPJKdgCjgTEBTM82hE0sgYcChHYyvM7/9AFKxSNzrSQx+SIaCDRgl2kg9+8jjRAw5YC8kekQJT2+nVX2KPZnLPbvi1JwceJG4BamgAo2e/eX1I5qEIDTlRKmu68TaT4nUjHKYlr1EQUzomAyha6ggISg/zf+Y4hOj9PEgkqaExrn6eyIloVKTMDCd2bVq3svE/7xuogeXfspEnGgQdLZokHCsI5yFgvtMAtV8YgihkplbMR0RSag20ZVNCO78y4ukdVZznZp7d16pXxVxlNAhOkZV5KILVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHrHXJKmYO0B9Ynz9lCJj9</latexit><latexit sha1_base64="ObarALO/Iha2hNFSBXy01D2c/Hc=">AAACB3icbVBNS8NAEN34WetX1KMgi0Wol5KIoMeiF29WsB/QhLLZTtulm03Y3Qgl9ObFv+LFgyJe/Qve/Ddu0hy09cHA470ZZuYFMWdKO863tbS8srq2Xtoob25t7+zae/stFSWSQpNGPJKdgCjgTEBTM82hE0sgYcChHYyvM7/9AFKxSNzrSQx+SIaCDRgl2kg9+8jjRAw5YC8kekQJT2+nVX2KPZnLPbvi1JwceJG4BamgAo2e/eX1I5qEIDTlRKmu68TaT4nUjHKYlr1EQUzomAyha6ggISg/zf+Y4hOj9PEgkqaExrn6eyIloVKTMDCd2bVq3svE/7xuogeXfspEnGgQdLZokHCsI5yFgvtMAtV8YgihkplbMR0RSag20ZVNCO78y4ukdVZznZp7d16pXxVxlNAhOkZV5KILVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHrHXJKmYO0B9Ynz9lCJj9</latexit><latexit sha1_base64="ObarALO/Iha2hNFSBXy01D2c/Hc=">AAACB3icbVBNS8NAEN34WetX1KMgi0Wol5KIoMeiF29WsB/QhLLZTtulm03Y3Qgl9ObFv+LFgyJe/Qve/Ddu0hy09cHA470ZZuYFMWdKO863tbS8srq2Xtoob25t7+zae/stFSWSQpNGPJKdgCjgTEBTM82hE0sgYcChHYyvM7/9AFKxSNzrSQx+SIaCDRgl2kg9+8jjRAw5YC8kekQJT2+nVX2KPZnLPbvi1JwceJG4BamgAo2e/eX1I5qEIDTlRKmu68TaT4nUjHKYlr1EQUzomAyha6ggISg/zf+Y4hOj9PEgkqaExrn6eyIloVKTMDCd2bVq3svE/7xuogeXfspEnGgQdLZokHCsI5yFgvtMAtV8YgihkplbMR0RSag20ZVNCO78y4ukdVZznZp7d16pXxVxlNAhOkZV5KILVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHrHXJKmYO0B9Ynz9lCJj9</latexit><latexit sha1_base64="ObarALO/Iha2hNFSBXy01D2c/Hc=">AAACB3icbVBNS8NAEN34WetX1KMgi0Wol5KIoMeiF29WsB/QhLLZTtulm03Y3Qgl9ObFv+LFgyJe/Qve/Ddu0hy09cHA470ZZuYFMWdKO863tbS8srq2Xtoob25t7+zae/stFSWSQpNGPJKdgCjgTEBTM82hE0sgYcChHYyvM7/9AFKxSNzrSQx+SIaCDRgl2kg9+8jjRAw5YC8kekQJT2+nVX2KPZnLPbvi1JwceJG4BamgAo2e/eX1I5qEIDTlRKmu68TaT4nUjHKYlr1EQUzomAyha6ggISg/zf+Y4hOj9PEgkqaExrn6eyIloVKTMDCd2bVq3svE/7xuogeXfspEnGgQdLZokHCsI5yFgvtMAtV8YgihkplbMR0RSag20ZVNCO78y4ukdVZznZp7d16pXxVxlNAhOkZV5KILVEc3qIGaiKJH9Ixe0Zv1ZL1Y79bHrHXJKmYO0B9Ynz9lCJj9</latexit>
Time (1/J¯i,i+1)
<latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8E iuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraA dLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D 77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="dXD0UlsaAq//brZucIAOejOLilM=">AAAB+HicbZBLSwMxFIXv1FetVUeXugm 2QkWpEze6FNyIqwp9QTsMmTTTBjMPkoxQhgE3/hU3LhTxl7jz35g+Ftp6IPBxTsLNPX4iuNKO820VVlbX1jeKm6Wt8vbOrr1Xbqs4lZS1aCxi2fWJYoJHrKW5FqybSEZCX7CO/3AzyTuPTCoeR009TpgbkmHEA06JNpZ nHzR5yFC1hs/7PpHZXe5l/Iyf4vyk6tkVp+5MhZYBz6ECczU8+6s/iGkaskhTQZTqYSfRbkak5lSwvNRPFUsIfSBD1jMYkZApN5vukKNj4wxQEEtzIo2m7u8XGQmVGoe+uRkSPVKL2cT8L+ulOrhyMx4lqWYRnQ0KUoF0 jCaFoAGXjGoxNkCo5OaviI6IJFSb2kqmBLy48jK0L+rYqeN7B4pwCEdQAwyXcA230IAWUHiCF3iDd+vZerU+ZnUVrHlv+/BH1ucPn6uUbQ==</latexit><latexit sha1_base64="dXD0UlsaAq//brZucIAOejOLilM=">AAAB+HicbZBLSwMxFIXv1FetVUeXugm 2QkWpEze6FNyIqwp9QTsMmTTTBjMPkoxQhgE3/hU3LhTxl7jz35g+Ftp6IPBxTsLNPX4iuNKO820VVlbX1jeKm6Wt8vbOrr1Xbqs4lZS1aCxi2fWJYoJHrKW5FqybSEZCX7CO/3AzyTuPTCoeR009TpgbkmHEA06JNpZ nHzR5yFC1hs/7PpHZXe5l/Iyf4vyk6tkVp+5MhZYBz6ECczU8+6s/iGkaskhTQZTqYSfRbkak5lSwvNRPFUsIfSBD1jMYkZApN5vukKNj4wxQEEtzIo2m7u8XGQmVGoe+uRkSPVKL2cT8L+ulOrhyMx4lqWYRnQ0KUoF0 jCaFoAGXjGoxNkCo5OaviI6IJFSb2kqmBLy48jK0L+rYqeN7B4pwCEdQAwyXcA230IAWUHiCF3iDd+vZerU+ZnUVrHlv+/BH1ucPn6uUbQ==</latexit><latexit sha1_base64="HZuYKkfwmJcLJPKk6Qi1CxAkeTI=">AAACA3icbVDLSgMxFM3UV62vUXe6CbZ CRakTN7osuhFXFfqCdhgyadqGZjJDkhHKMODGX3HjQhG3/oQ7/8a0nYW2HrhwOOde7r3HjzhT2nG+rdzS8srqWn69sLG5tb1j7+41VRhLQhsk5KFs+1hRzgRtaKY5bUeS4sDntOWPbiZ+64FKxUJR1+OIugEeCNZnBGs jefZBnQUUlsrovOtjmdylXsLO2ClKT0qeXXQqzhRwkaCMFEGGmmd/dXshiQMqNOFYqQ5yIu0mWGpGOE0L3VjRCJMRHtCOoQIHVLnJ9IcUHhulB/uhNCU0nKq/JxIcKDUOfNMZYD1U895E/M/rxLp/5SZMRLGmgswW9WMO dQgngcAek5RoPjYEE8nMrZAMscREm9gKJgQ0//IiaV5UkFNB906xep3FkQeH4AiUAQKXoApuQQ00AAGP4Bm8gjfryXqx3q2PWWvOymb2wR9Ynz8P25XX</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit><latexit sha1_base64="nkx2HlNyYkEGrkTEZ8DT+6vSm8g=">AAACA3icbVBNSwMxEM3Wr1q/Vr3pJdg KFaVuetFj0Yt4qtDWQrss2TTbhmazS5IVylLw4l/x4kERr/4Jb/4b03YP2vpg4PHeDDPz/JgzpR3n28otLa+sruXXCxubW9s79u5eS0WJJLRJIh7Jto8V5UzQpmaa03YsKQ59Tu/94fXEv3+gUrFINPQopm6I+4IFjGB tJM8+aLCQwlIZnXd9LNPbsZeyM3aKxiclzy46FWcKuEhQRoogQ92zv7q9iCQhFZpwrFQHObF2Uyw1I5yOC91E0RiTIe7TjqECh1S56fSHMTw2Sg8GkTQlNJyqvydSHCo1Cn3TGWI9UPPeRPzP6yQ6uHRTJuJEU0Fmi4KE Qx3BSSCwxyQlmo8MwUQycyskAywx0Sa2ggkBzb+8SFrVCnIq6K5arF1lceTBITgCZYDABaiBG1AHTUDAI3gGr+DNerJerHfrY9aas7KZffAH1ucPEHuV2Q==</latexit>
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FIG. S13. The top plot depicts the late-time plateau (as extracted by averaging 〈O(t)〉 over t ∈ [19/J, 20/J ] as a function
of h. Representative decays for h ∈ {0.27, 1.00, 7.20} are shown in the bottom three panels. Each data point corresponds to
averaging over at least 102 disorder realizations.
see that, at 20/J¯i,i+1, 〈σxL/2(t)〉 is far from saturating and is clearly downwards sloped. As such, in order to see clear
evidence of the intervening thermal phase in the “weak-interaction” regime, it is necessary to go to later times.
Trotterization Analysis
Our experimental proposal hinged on implementing the Hamiltonian of Eqn. 4 via a two-stage Floquet drive (Fig. 4b
in the main text). In this section, we present an analysis of the conditions required to ensure faithful engineering
Floquet.
In the main text, our driving protocol approximated the evolution under the time-independent Hamiltonian of
Eqn. 4 as
exp (−iHeff(τ1 + τ2)) ≈ exp (−iHXτ1) exp (−iHZZτ2) . (S7)
While in the infinite-frequency limit, this sequence yields the correct effective Hamiltonian (Eqn. 4 of the main text),
the leading order finite frequency corrections is linear in the inverse frequency of the drive. Fortunately, such linear
term can be cancelled by symmetrizing the Floquet sequence [13] (without requiring an additional pi-pulse) as shown
in the top of Fig. S14:
exp (−iHeff(τ1 + τ2)) ≈ exp (−iHXτ1/2) exp (−iHZZτ2) exp (−iHXτ1/2) . (S8)
This enables us to consider larger values of τ1 and τ2 while keeping the simulation error small. In particular, to leading
order, the trotterization error is controlled by the small parameter
h¯iJ¯i,i+1τ1τ2 ·max{h¯iτ1, J¯i,i+1τ2}  1. (S9)
With this Floquet sequence in hand, we seek to demonstrate that faithful Floquet evolution can be realized in
experimentally relevant parameter regimes. To this end, we choose two typical sets of parameter values, (h¯i = 5,
J¯i,i+1 = 1, J¯i,i+2 = 0.6J¯i,i+1 and τ1 = τ2) and (h¯i = 1, J¯i,i+1 = 1, J¯i,i+2 = 0.6J¯i,i+1 and τ1 = τ2 ), corresponding to the
MBL PM and thermal phase respectively. Using such parameters, we compare trotterized and effective Hamiltonian
evolution for a single disorder realization (Figs. S14 and S15). In particular, for both parameter sets, we compute
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FIG. S14. Trotterized evolution in the MBL PM phase (h¯i = 5, J¯i,i+1 = 1, J¯i,i+2 = 0.6J¯i,i+1 and τ1 = τ2)—In the top row,
we show a single disorder realization of 〈σxL/2(t)〉 and 〈σzL/2−1(t)σzL/2(t)〉 under evolution by the effective Hamiltonian (points)
and the trotterized evolution (line). The bottom row displays the expectation of the effective Hamiltonian per lattice site.
the energy density with respect to the effective Hamiltonian 〈Heff〉/L, and the two local observables used to diagnose
different phases, 〈σxL/2〉 and 〈σzL/2−1σzL/2〉. As we decrease the Floquet period τ1, both the Floquet heating effects
and the discrepancy in local observables are quickly suppressed. For the MBL PM phase, when J¯i,i+1τ1 . 0.14 ,
the trotterized evolution very well approximate evolution under the time-independent Hamiltonian. In contrast, in
the thermal regime, faithful evolution can be achieved with much longer pulse timings with J¯i,i+1τ1 . 0.4. Both
τ1’s are accessible in current experimental setups for an appropriate choice of local energy scale J¯i,i+1. For the MBL
PM case (τ1 = τ2 = 0.14/J¯i,i+1), the decay of local observables start to saturate around 3/J¯i,i+1, which corresponds
approximately 20 Floquet cycles. Similarly, for the thermal case (τ1 = τ2 = 0.4/J¯i,i+1), local observables saturate in
about 5/J¯i,i+1 which is less than 20 Floquet cycles.
We end by noting that, even though Heff is exactly conserved from the start of the evolution, for most choices of
τ1 = τ2 it remains flat. This suggests that observed dynamics arise from higher order corrections to Heff that are not
included, rather than Floquet heating.
TWO-BODY RESONANCE COUNTING AT INFINITE-RANDOMNESS
In this section, we expand on the resonance counting criterion for the stability of localization of a non-interacting
chain at infinite randomness against perturbative interactions. We consider a non-interacting Anderson-localized chain
characterized by its density of single-particle states (DOS) D(ε) and the localization length ξ(ε) of single-particle
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FIG. S15. Trotterized evolution in the thermal phase (h¯i = 1, J¯i,i+1 = 1, J¯i,i+2 = 0.6J¯i,i+1 and τ1 = τ2)—In the top row,
a single disorder realization of 〈σxL/2(t)〉 and 〈σzL/2−1(t)σzL/2(t)〉 is shown under both evolution by the effective Hamiltonian
(points) and the true trotterized evolution (line). The bottom row displays the expectation of the effective Hamiltonian per
lattice site.
orbitals (with energy ε). At the infinite randomness fixed point, the localization length and DOS both diverge as
|| → 0 and it is the interplay of such overlapping orbitals that could lead to two-body resonance proliferation. We
assume each orbital has a “center” at position α and an exponentially scaling envelope ψ∗α ∼ 1√ξ(εα)e
−|x−α|/ξ(εα)
determined by its energy εα. The presence of multiple centers (e.g. two in a typical state produced by the strong
disorder renormalization group treatment of the Ising model) does not parametrically modify the estimates below.
Similarly, the presence of ‘pairing’ terms in the fermionization of the Ising model is not parameterically important.
We consider a generic local interaction, which we schematically model by a density-density operator∼ V ∫ dx nˆ(x)nˆ(x).
Writing it in terms of the non-interacting orbitals, we have
Vαβγδ = V
∫
dx ψα(x)ψβ(x)ψ
∗
γ(x)ψ
∗
δ (x) ∼
V√
ξαξβξγξδ
∫
dx e−(|x−α|/ξα+|x−β|/ξβ+|x−γ|/ξγ+|x−δ|/ξδ) . (S10)
Two-body resonances occur when Vαβγδ > |(εα− εδ)− (εγ − εβ)|. In general, any small finite strength of interactions
produces some density of resonances, but this need not modify the ergodic properties of the system; instead it can
“dress” the local conserved quantities to be many-particle operators—this is at the heart of MBL. However, if the
number of resonances in a localization volume becomes sufficiently large, then the local character of the conserved
quantity is lost and we expect delocalization. Counting the number of perturbative resonances, induced by interactions,
can then identify instabilities to thermalization.
Owing to the localized nature of the single-particle orbitals, the matrix element will only be large whenever all
four orbitals overlap. Without loss of generality, we can take α to be the orbital with smallest localization length
ξα < ξβ , ξγ , ξδ. For ease of notation let ε = εα. This suggests the following organization of our counting: given such
an orbital, first we compute how many other orbitals (labeled orbital δ) exist within a block of size ` = ξα around α
and with energy δε around ε; second, given the energy difference between orbital α and δ, what is the number of pairs
of orbitals β and γ that have an energy difference within Vαβγδ of the initial pair. Under this organization, one must
have that both estimates diverge: the first ensures that there is always an initial pair that can transition, while the
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second ensures that, given a particular pair of orbitals, additional pairs can resonantly transition. While the former
can be simply estimated as δεD(ε)`, the latter requires a more careful analysis. Fixing the pair of resonances α and
δ, we must find the number of pairs of orbitals β and γ that satisfy three conditions: (1) the within ` distance from
orbital α, (2) their localization length is larger than `, and (3) their energy difference close to the energy difference
between α and γ (where close is given by the strength of the matrix element). The number R of such pairs can be
estimated as follows: given an orbital γ within the block `, we need to find another orbital β whose energy is in a
window of size Vαβγδ around εγ − δε. At some energy εγ < ε, the number of such orbitals γ is ∼ `D(εγ)dεγ and the
number of corresponding orbitals β is ∼ `D(εβ)Vαβγδ, where εβ = εγ − (δε). Integrating yields the total number of
resonances:
R =
∫ ε
0
dεγ`D(εγ)`D(εβ)Vαβγδ ∼
∫ ε
0
dεγ`D(εγ)`D(εβ)
V `√
ξαξβξγξδ
. (S11)
We make progress under the following approximation: take δε = Cε with a small C. Physically, this means that the
initial orbitals have similar energies, and thus similar localization lengths, ξδ ≈ ξα = `.
We can check that this counting argument reproduces previous work on interaction instabilities of localized systems
in Ref. [14]. There, D(ε) remains a constant, while the localization length diverges as a power-law, ξ(ε) ∼ ε−ν . The
two conditions are then:
CεD(ε)ξ(ε) ∼ ε1−ν (S12)
R ∼ V `2
∫ ε
0
dε′ |ε′ + Cε|ν/2|ε′|ν/2 ∼ `2|ε|ν/2|ε|1+ν/2 ∼ ε1−ν (S13)
Both quantities diverge when 1 − ν < 0, which agrees with previous estimates, ν > 1/d where d = 1, using a
diagramatic approach.
We can turn to the infinite randomness fixed point, which is characterized by a Dyson singularity with D(ε) ∼
[ε log3 ε]−1 and ξ(ε) ∼ log ε. We note that the ξ(ε) corresponds to the typical localization length. Owing to the
bi-locality of the free fermion wave functions [4, 5], the average localization length captures the distance between the
two localization centers while the typical localization length captures the spread around each center—the latter is
responsible for the mixing between orbitals and thus controls the matrix element.
In such systems we have:
Cε
1
ε log3 ε
log ε ∼ 1
log2 ε
→ 0 (S14)
R ∼ V `2
∫ ε
0
dε′
| log(ε′ + Cε)|−3−1/2| log(ε′)|−3−1/2
|ε′ + Cε|||ε′|
& 2V `2 | log(ε)|
−3−1/2
|ε|
∫ ε
0
dε′
| log(ε′)|−3−1/2
|ε′|
∼ V `2 | log(ε)|
−3−1/2
|ε| | log(ε)|
−2−1/2 ∼ 1
ε
| log(ε)|−4 (S15)
While the latter condition diverges as ε→ 0, the former does not. This means that, within a block of size ` we are
not guaranteed to find an appropriate orbital to start the resonance process.
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